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© Method of and apparatus for composing a press imposition. 



@ An apparatus and a method are disclosed for 
composing an imposition in terms of an arrangement 
of printing plates on selected of the image positions 
on selected units of a printing press to print a given 
edition, by first assigning each section of this edition 
to one of the press areas. Thereafter, each printing 
unit is examined to determine an utilization value 
thereof in terms of the placement of the printing 
^plates on the image positions and the relative num- 
/ *tber of image positions to which printing plates are 
^assigned with respect to the total number of image 
CO positions. Thereafter, a list of the image positions for 
I s * each of the sections and its area, is constructed by 
©examining one printing unit at a time in an order 
t™ according to the placement of that printing unit in the 
^ array and examining its utilization value to determine 
©whether or no t to include a particular image position 
^ of that printing unit in the list. As a result, a list of the 
Uj image positions is constructed in a sequence cor- 
responding to numerical order of the pages in the 
section under consideration. Finally, that list of the 



image positions and the corresponding section and 
page numbers is displayed in a suitable fashion to 
inform a user of how to place the printing plates in 
the desired arrangement onto the printing units of 
the press to print this given edition. 
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METHOD OF AND APPARATUS FOR COMPOSING A PRESS IMPOSITION 



Field Of The Invention 

This invention relates to a method of and ap- 
paratus for devising a press imposition and, in 
particular, for determining the proper position of 
each page's image or printing plate on a press unit 
for a particular edition or press run of a publication 
such as a newspaper. 



Description Of The Prior Art 

Printing Is a complex process, requiring the 
correct selection, setting and interaction of various 
materials and processes and the consideration of a 
host of physical and operational constraints. Mod- 
ern printing equipment can produce publications 
such as newspapers at rates exceeding 70,000 
copies per hour. Such printing equipment is ca- 
pable of printing the pages, sectioning the pages 
and folding them automatically into completed edi- 
tions, such as newspapers. 

This invention concerns the method of and 
apparatus for devising or composing a "lineup" or 
an "imposition" of a printing press for a particular 
press run or edition of a publication. An imposition 
is that proper arrangement of the image or printing 
plates onto the many possible positions of the 
printing units of the press. As shown in Fig. 1 of 
the drawings, the imposition is the proper place- 
ment of each printing plate 13 onto the possible 
positions of a printing press 10 so as to produce a 
particular edition or press run with the required 
number of sections for the entire edition and the 
pages in each section arranged in a desired se- 
quence of the sections. 

Briefly, the printing press 10 includes a plural- 
ity of printing units 12 arranged with respect to a 
folder assembly 14. In considering the illustrative 
press 10 of Fig. 1, the printing units 12a, b and c 
are said to be in front of the former assembly 22, 
whereas the printing units 12d and e are behind. 
Thus.the units 12a, b and c are known as front 
units, and units I2d and e as back units. Each 
printing unit 12 has a supply or roll 16 of paper, 
which is fed as a web 18 to its unit 12, whereby 
printed images from the image or printing plates 1 3 
are transferred to the back and front of each web 
18. After being so printed, each web 18 is directed 
to the folder assembly 22, as may be comprised of 
a plurality of formers 14, each of which acts to slit 
a web 18 into a two-page width of the press run, 
before it is folded and assembled into the appro- 
priate number of sections, each section containing 



the selected number of pages. 

At least once and often several times a day, a 
newspaper publisher must prepare its press for a 
new press run. Such preparation requires the com- 

5 posing of a new imposition. In the prior art, this 
task has been performed by an expert, someone 
with a considerable amount of experience regard- 
ing the press, its operation, and the relevant poli- 
cies of a particular newspaper publisher. In particu- 

ro lar t such an expert must be thoroughly familiar with 
the functioning of a particular press and of the 
various rules and relationships between the printing 
units 12 of the press 10 to be used to print and to 
assemble a particular press run. The necessary 

75 experience of such an expert often requires years 
to obtain. Therefore, relatively few people have the 
required background. 

Not only must such an expert be familiar with 
the press 10, but also must be aware of the content 

20 and the distribution of the newspaper in order to 
design a particular imposition. A particular imposi- 
■ tion will depend on several factors, for instance, 
editorial content, several different editions, adver- 
tisement requirements, and multiple production 

25 sites. These factors often require new or modified 
line-ups to accommodate changes. Furthermore, 
the time provided to compose such impositions is 
often short, since changes as dictated by advertis- 
ing, editorial or fast breaking news stories may 

30 occur close to press time. 

The composing of the imposition is highly de- 
pendent on two sets of constraints, hard and soft, 
as will place bounds on the number of possible 
impositions or line-ups that can possibly satisfy the 

35 specifications of a particular press run. Hard con- 
straints arise from the configuration of the press 10 
that is available to print a particular press run, and 
these constraints cannot be violated. Hard con- 
straints involve the number of press units 12 avail- 

40 able, and their type and relative location within the 
press 10. As shown in the press example of Fig. 1, 
the printing units 12b and 12e are capable of only 
printing black and white, whereas the printing units 
12d and 12a are color half-deck units and are 

45 capable of printing a limited number of colors, e.g. 
three. On the other hand, unit I2e is a full color 
deck and is capable of printing four different colors. 

Further, the printing units 12 may illustratively 
be a double-width, black or white press having four 

so image positions disposed along their length. As 
shown in Figure 1, each printing unit 12 has a pair 
of cylinders, each receiving a pair of printing plates 
13. Thus each image position has a quartet of 
printing plates 13 and each unit 12 illustratively has 
a total of 16 printing plates 13. In a straight mode 
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of operation, two identical printing plates 13 are 
disposed opposite each other on each cylinder of 
the unit 12, whereby each unit 12 has eight dif- 
ferent pairs of plates 13. In a collect mode of 
operation, two different printing plates 13 are dis- 
posed on each cylinder, and each unit 12 has 16 
different plates 13. By using 16 different printing 
plates 13 on each unit 12, the collect mode is 
capable of operating the press 10 to produce twice 
the number of different page types and thus is 
suitable for printing a large or "jumbo" press run 
as would have a relatively large number of sections 
and pages in each section. By contrast, the straight 
mode of operating the press 10 is particularly 
adapted for printing relatively smaller editions. In 
the straight mode, the press 10 prints so that twice 
the number of finished products are printed in the 
same period of time. Two identical printing plates 
13 are used in the straight mode on each cylinder 
to print two identical pages per revolution of the 
cylinder, each page being separated and directed 
to be included within it's own product. 

Figure 2A illustrates an approach often used for 
slitting selected webs 18 into two halfs and re- 
routing one of the resulting web halfs or portions 
18 and 18" by means of a set of angle bars 20. In 
particular, the full web 18 is cut by a slitter 21 and 
the resulting web portion 18' is re-positioned by 
the angle bars 20 and superimposed upon the web 
portion 18', before the pair of webs 18' and 18" 
are fed together to the folder assembly 22. Fig. 2B 
shows the folder assembly 22 in more detail, as 
including a pair of top formers 14a and b, and a 
pair of bottom formers 14c and d. It is contem- 
plated that other folding assemblies could be incor- 
porated into this press, e.g. a folding assembly with 
6 formers could accommodate a press run with 6 
sections. In the example shown, the back units 12, 
i.e. those units 12 disposed behind the folder as- 
sembly 22. are assigned to print the relatively 
small sections of the press run, whereas the front 
units 12, i.e. those units disposed in front of the 
folder assembly 22, are used to print the relatively 
large sections. Typically, the bottom formers 14c 
and d process and fold a large number of webs 18 
and form the larger sections; therefore, the webs 
18 from the front units 12 are normally directed to 
the bottom formers 14c and d. whereas the webs 
18 from the back units 12 as are typically dedi- 
cated to print the small sections, are directed to the 
upper formers 1 4a and b. 

Typically, a double width web 18 is directed 
from the back units 12 to be split by a slitter 21a, 
before the resulting halves are fed respectively to 
the formers 14a and 14b. In a similar fashion a 
double width web 18 is directed to the folder as- 
sembly 22 to be cut by a slitter 21b, before the 
halves or portions 18' and 18" are respectively fed 
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to the folders 14c and 14d. 

Though this invention may be employed with 
many different types of printing presses other than 
that shown in Figure 1 , reference is made to the 
5 "280-OM OPERATION MANUAL, Goss Metroliner 
Printing Units with Injector Ink System", published 
March 1981 (revised January 1983) by the as- 
signee of this invention, and to "278-OM OPERA- 
TION MANUAL, Goss 160-Page Imperial 3:2 Fold- 

io er, published July 1981 (revised February 1986) by 
the assignee of this invention for a further descrip- 
tion of the printing units 10; these publications are 
incorporated herein by reference. 

In composing a lineup or imposition, it may be 

75 found that there may not be a sufficient number of 
the front units 12 to print the large sections. In that 
case, a slitter 21 may be employed to provide a 
split lead comprising the web portions 18' and 18" 
so that the lower web portion 1 8" may be directed 

20 to one of the lower formers 14c or 14d, thus 
providing a further sheet to a selected one of the 
large sections. The slitter 21 may be used to 
permit the^back printing units 12 to supply its web 
portion 18 to those sections of the press run as 

25 would be normally printed by the front printing 
units 12. In other words, the slitter 21 provides a 
"split lead" whose lower web portion 18" may add 
an additional page to those sections normally print- 
ed by the front units. 

30 The hard constraints contemplated in the com- 

posing of an imposition, arise from the nature of 
the printing press 10, itself. They include the type 
of printing units 12 available, the number of printing 
units 12 capable of printing color pages, the rela- 
ys tive location of these color printing units 12 within 
the printing press 10 and the positions of the 
printing plates 1 3 on a particular color printing unit 
12. the relative placement of the printing units 12 
with respect to the folder assembly 22 (in front of 

40 or behind), the relative placement of the color and 
non-color printing units 12, the contemplated mode 
of operation (collect or straight), and the number 
and position of the sets of angle bars 20 and the 
slitters 21. The number of possibilities are ex- 

45 tremely large. The hard restraints as related to the 
printing press 10 itself most often cannot be 
changed. 

Factors involved in composing an imposition 
also relate to the nature of the edition to be printed. 

so Such factors include the number of the sections in 
a particular press run, the number of the pages in 
each press run, the number and types of color 
pages in each section, the particular colors used on 
a page and a wide spectrum of the publishers' 

55 operational rules and conditions. 

By contrast, the soft constraints arise from con- 
siderations of long-term productivity and may, un- 
der the right circumstances, be violated. The soft 

3 
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constraints typically involve issues such as main- 
taining balance between the two sides of the print- 
ing units 12, directing the webs 18 as will comprise 
the small sections of the press run to the formers 
14 that are disposed in a relatively higher position, 
minimizing the number of press units 12 used, 
minimizing the number of the sets of angle bars 20 
used and minimizing the number of split leads and 
the use of partial paper rolls 16. 

The process of composing an imposition is 
extremely complex due to the large number of 
involved factors, as described above. For example, 
a typical printing press 10 may have twelve, double 
width printing units 12 capable of receiving ninety- 
six different printing plates 13 in the straight mode 
and 160 different plates 13 in the collect mode, the 
latter number being limited by the current state of 
the art folder assembly design capacity to 160 
pages. A press run or edition for such a printing 
press 10 can easily have ninety-six pages. The 
number of possible positions for the printing plates 
13 has a maximum number of variations equal to 
96 factorial. The paper web 18 may have up to 8 or 
16 different pages printed on it, depending upon 
whether the printing press 10 is operated in its 
straight or collect mode. 

No general algorithm is available for compos- 
ing an imposition. The number of possible vari- 
ations of the factors, as described above, is simply 
too large and the variations thereof are too complex 
to fit any general algorithm. Further, look-up tables 
cannot be realistically devised for such a compos- 
ing process. There is no unique solution to com- 
posing a line-up. There may be: (a) no possible 
imposition; (b) only one possible imposition, or (c) 
more than one possible imposition. At present, the 
process of composing an imposition is carried out 
by experienced pressmen, as noted above. 

In considering the prior art. U.S. Patent No. 
3,942,782 of Hermach and assigned to the as- 
signee of this invention, is noted. The Hermach 
patent '782 discloses a particular "imposition" of a 
printing press to facilitate the printing of a "jumbo" 
edition of a newspaper as will be typically config- 
ured to operate in its collect mode. In such a 
mode, each plate cylinder may illustratively carry 
12 different plates, and 24 different pages are 
printed during each cycle of operation. Twelve of 
these pages will constitute a first product and the 
other 12 pages will constitute a second product, 
the first and second products being combined in 
the folder assembly to form a complete newspaper. 
Contemplating a printing press with 12 printing 
units. Hermach teaches that a first set of 6 webs 
are directed from a corresponding first set of 6 
printing units as disposed upon a first side of the 
folder assembly, which comprises upper and lower 
forms. The first set of webs is led directly into the 
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upper formers, which have a first orientation so that 
the webs of the first set are folded along their right- 
hand edge. A second set of webs as taken from a 
corresponding second set of 6 press units as dis- 

5 posed upon an opposite side of the folder assem- 
bly, is directed to the lower formers that are in- 
clined downwardly in an orientation opposite to that 
of the upper formers, whereby the second set of 
webs is folded by their formers along their left- 

70 hand edge, whereby when the folded sections from 
the first and second sets of webs are disposed in a 
stack, substantially equal numbers of the sections 
are folded on opposite sides. The resulting stacks 
are easier to handle and may be transported with 

75 greater speed. It is apparent that the Hermach 
patent '782 relates to a single imposition of his 
printing press and does not disclose any apparatus 
or method for composing a selected one of a great 
number of possible imposition as would be capable 

20 of guiding a pressmen to layout a particular press 
unit for a given press run or edition. 

SUMMARY OF THE INVENTION 

25 

It is an object of this invention to provide a new 
and improved apparatus and method of composing 
an imposition for a printing press for a particular 

30 edition. 

It is another object of this invention to provide 
a new and improved apparatus and method of 
composing an imposition for a printing press con- 
sidering a large number of factors, including the 

35 number of sections in an edition to be printed, the 
number of pages in each section, the presence and 
position of color pages within each section, the 
number and relative placement of the printing units 
within the press, the availability of the printing units 

40 to. print this edition and the presence and relative 
position of printing units capable of printing plural 
colors. 

It is a still further object of this invention to 
provide a new and improved apparatus and method 

45 of composing an imposition for an edition using the 
automated methods of a computer and in particular 
an expert system, as are capable of automatically 
and rapidly composing an imposition. 

It is a still further object of this invention to 

so provide a new and improved apparatus and method 
of composing an imposition utilizing an artificial 
intelligence shell for defining instances of the edi- 
tion to be printed and of the press to print the 
edition, a body of rule sets defining the possible 

55 relationships between the edition and the press, 
and control blocks for variously directing the ap- 
plications of the rule sets to the instances whereby 
an imposition is composed for this edition. 
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In accordance with these and other objects of 
the invention, there is provided an apparatus and a 
method of composing an imposition for printing 
upon a printing press a given edition comprised of 
a given number of sections. The printing press 
comprises a folder assembly and an array of print- 
ing units, at least one of the printing units being 
disposed in front of and at least one unit in back of 
the folder assembly. Each of the printing units has 
a plurality of image positions adapted to selectively 
receive printing plates to print a like plurality of 
images onto a web and feeding the web to the 
folder assembly, which receives, combines and 
folds a plurality of the collected webs into the given 
number of sections of the edition. The printing 
press has a plurality of areas in terms of the 
placement of the printing units. The apparatus and 
method of this invention composes an imposition in 
terms of the arrangement of the printing plates on 
selected of the image positions on selected units to 
print this edition, by first assigning each section of 
this edition to one of the press areas. Thereafter, 
each printing unit is examined to determine an 
utilization value thereof in terms of the placement 
of the printing plates on the image positions and 
the relative number of image positions to which 
printing plates are assigned with respect to the 
total number of image positions. Thereafter, a list 
of the image positions for each of said sections 
and its area, is constructed by examining one print- 
ing unit at a time in an order according to the 
placement of that printing unit in the array and 
examining its utilization value to determine whether 
or not to include a particular image position of that 
printing unit in the list. As a result, a list of the 
image positions is constructed in a sequence cor- 
responding to numerical order of the pages in the 
section under consideration. Finally, that list of im- 
age positions and the corresponding section and 
page numbers is displayed in a suitable fashion to 
inform a user of how to place the printing plates in 
the desired arrangement onto the printing units of 
the press to print this given edition. 

In a further aspect of this invention, the step of 
constructing the list of image positions further in- 
cludes the detecting the presence and location of a 
set of angle bars with respect to the array of 
printing units and, if present, including in that list 
the image position as transferred by the set of 
angle bars from another press area into this press 
area. 

In a still further aspect of this invention, the 
apparatus and method is capable of composing an 
imposition for an edition wherein at least one sec- 
tion thereof has at least one color page and the 
printing press includes at least one unit capable of 
printing in plural colors. In particular, a generate- 
and-test method is used to determine the proper 



placement of the color pages, by first composing a 
current imposition of the edition based on the 
premise that this edition is without any color page. 
Next, the current imposition is compared with the 

5 array of printing units to determine if the color page 
is assigned or not assigned to be printed by a 
color printing unit to determine whether this edition 
may or may not be printed by this current imposi- 
tion. If not printable, the generate-and-test method 

w devises a change to the current imposition before 
returning to the imposition composing step to de- 
vise a new imposition to be tested. 

In a particular aspect of the generate-and-test 
method, a first list of those pages to be printed in 

75 color and a second list of those pages that are 
presently assigned to a color unit are constructed. 
Thereafter, the first and second lists are compared 
to develop a third list of those color pages not 
presently assigned to a color unit and, based upon 

20 this third list, the change to be made to the current 
imposition is devised. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

These and other objects and advantages of the 
present invention will become apparent by referring 
to the following detailed description, and accom- 

30 panying drawings wherein identical parts have the 
same reference numerals: 

FIG. 1 is an illustrative, side view of the front 
or main side of a printing press as is known in the 
prior art and which is shown and described to 

35 illustrate the method of and apparatus composing 
an imposition of its printing plates in accordance 
with the teachings of this invention; 

FIGS. 2A and 2B illustrate various parts of 
the printing press shown in FIG. 1; 

40 FIG. 3 is a high level flow diagram illustrating 

the method of composing an imposition of the 
printing press as shown in FIGS. 1, 2A and 2B in 
accordance with the method of this invention; 

FIGS. 4A-4R illustrate a detailed flow dia- 

45 gram as implemented in an expert system shell to 
carry out the method of composing an imposition 
as generally shown in FIG. 3; and- 

FIG. 5 is a display provided by this inven- 
tion, of an imposition of the printing plates onto 

so selected image positions of selected printing units 
of the press shown in FIG. 1. 
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DESCRIPTION OF THE PREFERRED EMBODh 
MENT 



The method of composing an appropriate 
press configuration, i.e. an imposition, is one of 
selection of the available elements. However, deter- 
mination of the "available elements" is a complex 
inter-relationship of the physical "hard constraints", 
as described above and the somewhat flexible, but 
"soft constraints". This process is one of sequential 
refinement. The process first considers the number 
and relative sizes of the sections of the press run 
to be printed and logically places in a coarse 
fashion the printing plates 13 at tentative locations 
on the printing units 12. Thereafter, the process 
considers the disposition of the individual pages 
within a particular section, and only then considers 
the disposition of the printing plates 13 to print the 
interior color pages. Such a process is illustrated in 
the high level flow diagram of Figure 3. Initially, 
step 102 will conduct a consultation with the user, 
wherein a number of questions are posed to the 
user, e.g. a pressmen at a terminal or interface, or 
provided via an automatic import means. Questions 
concerning the edition or press run to be printed 
will be posed as to the number of sections, the 
number of pages in each section and the pages to 
be colored and the color(s) used. Answers to these 
questions will be inputted by the pressman or other 
means. In addition, information about the press 10 
in terms of the number of printing units 12, the 
number of such units 12 in front of the folder 
assembly 22 and of those behind, identify those 
units 12 capable of printing in full color and those 
capable of printing a limited number of colors or 
using spot color processing, and the number, 
placement and orientation of the sets of angle bars 
20 on the press 10 will be entered in step 102. 
Those units 12 disposed in front of the folder 
assembly 22 are known as front units 1 2, and those 
behind the folder assembly 22, as back units 12. 
The information is also entered to identify those 
printing units 12 that are available and those that 
have been taken out of service. Based upon the 
entered information, step 104 will make a prelimi- 
nary check of whether there is a sufficient numbers 
of printing units 12 to print the required number of 
sections and of units 12 having appropriate color 
printing capabilities to print the color requirements 
of the given press run. If the printing press 10 in 
not capable of printing the press run, step 104 will 
make the determination that this press run is not 
printable and step 106 will inform in a suitable 
fashion, e.g. print out a message or display upon a 
CRT, that this press run is not printable. 

However, if printable, the program moves to 
step 108, which determines the size of each sec- 



tion of the press run and, thereafter, step 110 will 
coarsely determine the location of where each sec- 
tion is to be printed, i.e. a particular section will be 
printed by a back or front printing unit 12. In the 

5 illustrative embodiment of the printing press 10 as 
shown in Figure 1, each press unit 12 is a double- 
width press with the "main side" units 12 being 
visible in Figure 1 and the "off side" units being 
disposed therebehind. 

70 Dependent upon whether colored pages are 

needed and the relative placement of those color 
pages in a section, the method of this invention 
employs either a rule-base backward reasoning 
method or a generate-and-test method to compose 

75 an imposition for the given press run. Step 112 
decides whether the edition to be printed is without 
any color pages or with color pages only on the 
front and back pages of a particular section and in 
that case moves to steps 1 1 4 and 1 1 6 as adopt a 

20 rule-based backward reasoning method composing 
the imposition for this press run. 

As will be explained, the method and apparatus 
of this invention employs artificial intelligence tech- 
niques for dealing with the many complex factors 

25 and the inter-relationships thereof to compose a 
particular imposition. Using such techniques, a set 
of rules exist to check whether the press run is 
possible to compose and to determine how each 
printing unit 12 is to be utilized. This set of rules 

30 embodies heuristics and a reasoning process that 
leads to a substantially optimum imposition without 
requiring a more complex generate-and-test meth- 
od. The rule-based method allows incremental 
knowledge growth through the addition and/or dele- 

35 tion of rules. In particular, step 114 determines 
which printing units 12 are to be used for each 
section, and thereafter step 116 determines the 
page sequence of each section and then the possi- 
ble positions of the printing plates 13 on each 

40 cylinder of a printing unit 12. Next, step 118 dis- 
plays or prints out a message similar to that shown 
in Figure 5, as will detail the placement of the 
printing plates 13 on the cylinders of the units 12, 
as well as the disposition and orientation of the 

45 sets of angle bars 20. 

By contrast, the composing of an imposition for 
a press run with interior color pages is not straight 
forward. Where a section has interior color pages 
as determined in step 112, a generate-and-test 

so method is used in conjunction with the rule-based 
backward reasoning method. In particular, step 120 
generates a possible lineup by assuming the edi- 
tion does not have any color pages or has color 
pages only on the front and back pages of the 

55 section under consideration. It is noted that step 
120 does not generate a series of possible imposi- 
tions until an acceptable one is found. Step 122 
tests the generated imposition as to whether the 
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color pages are assigned to positions correspond- 
ing to those of the color printing units 12, e.g. 
press units 12d, 12a and 12c as illustratively shown 
in Figure 1. If not as determined by step 122, step 
124 instead of randomly generating another imposi- 
tion, will initiate an evolution technique to compose 
a new imposition with selected changes from the 
present imposition as are designed to provide a 
printable imposition. The new imposition is again 
tested in step 122 and, if not acceptable, will con- 
tinue to loop through 124 and 120 a given number 
of times or until it is determined that there is no 
available evolution technique that can modify the 
present imposition to print the given requirements 
of this press run. In that case, step 126 will output 
or display a message informing the pressmen that 
an imposition cannot be generated for the pres- 
ently inputted press run and suggesting possible 
changes to the present press run so that an ac- 
ceptable lineup can be composed. On the other 
hand, if step 122 determines that a proposed new 
imposition is acceptable, the program again moves 
to step 118 to generate a message, i.e., to print or 
display a message indicating the relative place- 
ment of the printing plates 13 onto the various 
positions of the cylinders of each of the printing 
units 12. 

Figure 5 illustrates such a message showing 
how a press run in the illustrative form of a four- 
section press run, e.g. newspaper, containing sev- 
eral interior color pages. Each horizontal line repre- 
sents one press unit 12. The Roman numerals 
indicate the numbers of the sections of the inputted 
press run, while the Arabic numerals show the 
page numbers of each section. In the illustrative 
imposition provided by the message of Fig. 5, a 
press run including a section III having 18 pages, a 
section IV having 28 pages, a section VI having 6 
pages and a section IX having 30 pages are print- 
ed upon a press 10 having 12 printing units 12a to 
121 and being numbered 12-1, respectively. The 
ripples show portions of the press units 12 not 
used. The large "X w on a unit line indicate color 
page location. Arrows across the center of a unit 
line show where a set of the angles bars 20 is 
used. A large "X" in the middle of a line unit 
indicates that a split lead is used there. The lighter 
weight lines, with or without arrows, show whether 
an upper or lower former 14 of the folder assembly 
22 is used for the web of a particular printing unit 
12. 

A further description of the imposition provided 
by the message of Fig. 5 will be given to clarify the 
nature of the press 10 and how a press run in the 
illustrative form of a multi-sectioned newspaper 
may be printed thereon. Illustratively, the press 10 
is divided into a number of areas. For example, the 
printing units I2a-12f having corresponding num- 
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bers 12-7 are disposed on the front side of the 
press, i.e. in front of the folding assembly 22 and 
are known as front units. The printing units 12g-12l 
and having corresponding numbers 6-1, are dis- 

5 posed behind the folder assembly 22 and are 
known as back units. The left hand side of the 
press 10 as shown in Fig. 5 is known as the main 
side, i.e. that side of the press 10 as is disposed 
towards the operator's console, whereas the right 

10 hand side is noted as the off side. In a straight 
mode of operation as illustrated in Figure 5, each 
printing unit 12 is a double width press capable of 
receiving eight pairs of printing plates 13, each pair 
having identical printing plates 13 as would be 

75 capable of printing 8 different page types and a 
total of 16 pages. As shown in Fig. 5, there are 
eight different printing plates 13, and the press 10 
is operated in it's straight mode. If operating in a 
collect mode, there would be 16 different printing 

20 plates 13. 

As illustratively shown, the twelfth printing unit 
12a is capable of printing two web portions from a 
single large web of paper. Each web portion has 
four images printed thereon and is folded down it's 

25 center. For example, one web portion would bear 
pages 1 and 2 of section VI and pages 5 and 6 of 
section VI, with these web portions to be folded on 
each other by the former 14. Further, each of the 
printing plates 13 is assigned a numbered position 

30 along the axis of its printing unit 12 from its main 
side to its off side, i.e. plate positions 1 to 4. Since 
the printing plates 13 as disposed at positions 1 
and 2 or 3 and 4 may be used to print a web 
portion, that part of the printing unit 12 may be 

35 considered as a half unit, whereas a printing unit 

12 with all 4 printing positions assigned is consid- 
ered as a whole unit. The set of angle bars 20 is 
used as shown in Fig. 5 to redirect the web portion 
as printed by the main side of the tenth printing 

40 unit 12c over to the off side of the printing press 
10. whereby the two web portions are directed as 
shown in Fig. 2A to the folding assembly 22. 

The slitter 21 is used with the ninth press unit 
12d to achieve a split leads, whereby the web 18 

45 from the 9th unit 12i is split with the web half or 
portion from the main side sent to the upper or 
"balloon" folder 14a and the half or web portion 
from the off side being sent to a lower folder 14d. 
as shown in Fig. 2B. 

50 As shown in Fig. 5, ripples are associated with 

the second unit 12k to indicate that printing plates 

13 are not used at the first and fourth positions of 
the printing unit 12k, and with the tenth printing unit 
12c to indicate that printing plates 13 are not 

55 disposed at the first position of the printing unit 
12c. As will be described below utilization is an 
attribute or descriptive term used to characterize 
the degree of use of each of the printing units 12. 

7 



EP 0 310 765 A2 



14 



For example, the units 12a, 12b, 12d-12j and 121 
are fully utilized and it's attribute utilization may be 
assigned the value "full"; on the other hand, the 
printing unit 12k is half used and it's attribute 
utilization may have the value "center", whereas 
the printing unit 12c may be characterized by the 
value "off In similar fashion, it can be seen 

that the printing units 1 2 may be also characterized 
by the values "main half" where printing plates 13 
are disposed at positions 1 and 2, "off half" with 
plates 13 at positions 3 and 4 and "main 3/4's" 
with plates 13 at positions 1, 2 and 3. As will be 
explained below, the values of the attribute utiliza- 
tion are derived from examining the available print- 
ing" units 12 and, in turn, these utilization values 
form the basis for generating the actual lineup. 

The press 10 may be operated in a "double 
delivery" mode, whereby two products of the same 
edition or press run may be printed upon a single 
press 10 at the same time. Referring to Fig. 5, 
printing plates 13 could be disposed at the posi- 
tions 1 and 2 on the main side of selected printing 
units 12, whereas identical printing plates 13 could 
be disposed on the off side positions 3 and 4 of 
the corresponding printing units 12. Thus, identical 
products are produced from each of the main and 
off sides of the press 10 and are directed to the 
folder assembly 22, which simultaneously forms 
and folds two distinct products at the same time. 
Typically, a press 10 is operated in it's "double 
delivery" mode to print a relatively small press run, 
i.e. one with one or two sections, on a single press 
10, but at twice the normal product production rate. 

In an illustrative embodiment of this invention, 
the method of this invention employs the S.1 ex- 
pert system shell as provided by Teknowledge, as 
employed in a 1 109/INTERLISP-D environment as 
manufactured by Xerox. The S.1 shell is described 
in U.S. Patent No. 4,658.370. In addition to a 
knowledge base as employed within the S.1 shell, 
several external functions were written in the LISP 
programming language to graphically display the 
generated imposition, as well as to perform other 
functions not readily implemented in S.1. The S.1 
shell is based on EMYCIN. as described in System 
Aids in Constructing Consultation Programs , by van 
MelFeT W., Ann Arbor, Michigan UMI Research 
Press, 1981. and was designed to aid the develop- 
ment of expert systems. Examples of diagnosis 
problems or structured selection problems, are de- 
scribed in "Classification Problem Solving," Pro- 
ceedings of the National Conference On Artificial 
Intelligence? by" Yancey. W.J., 1984, pp. 49-55. S.1 
provides a knowledge representation scheme, an 
explicit control scheme, a backward chaining infer- 
ence engine, an explanation facility, a user inter- 
face, and an error handling scheme as described in 
S.1 Reference Manual, Teknowledge, Inc., Palo 



Alto, CA, June 1985. 

The S.1 shell provides a means to represent 
knowledge as will be used to compose the imposi- 
tion. Knowledge representation in the S.i shell 

s takes the following principle forms, object-attribute- 
value triplets, sets of rules, and procedural control 
blocks as are illustrated in the detailed flow dia- 
grams of Figure 4 by the heavy lined blocks. In this 
illustrative embodiment, an input/output user inter- 

10 face is integral with the S.1 shell and permits a 
means to input, as in a consultation step, data 
defining the given press run and the press configu- 
ration available to print this press run. Declarative 
knowledge is easily expressed in the object- 

75 attribute-value form, while the reasoning process 
can be controlled explicitly through the control 
blocks and implicitly through the backward chain- 
ing inference engine. The inference engine accepts 
the inputted requirements as to the press run and 

20 manipulates the rules sets via the control blocks. 
The control blocks are an explicit procedural state- 
ment of how the method of composing the imposi- 
tion is carried out. As shown in the flow diagram of 
Figures 4, the control blocks define the sequence 

25 and the action taken by the steps. The control 
blocks determine what input information is needed 
and how this information is to be acted upon by the 
rules, to ask other questions and to define those 
variable attributes about certain objects. The at- 

30 tributes are the characteristics of the main objects. 
Some are defined for certain objects during this 
imposition composing method, while others are 
fixed. 

In other words, a broad problem-solving meth- 
35 od can be carried out by the control blocks, while 
judgmental knowledge is embodied in the rule sets. 
The composing method is expressed in the control 
blocks, but is separate from the judgmental knowl- 
edge, which is expressed in the form of the sets of 
40 rules. A primary advantage in separating declara- 
tive from procedural knowledge is that such a 
knowledge-based system becomes more modular, 
maintainable and transparent. 

In using the expert system as contemplated in 
45 an illustrative embodiment of this invention, sym- 
bolic object orientation is employed in its program- 
ming rather than the numerical/sequential ap- 
proaches employed in conventional programming. 
Thus, it is significant to properly select and char- 
so acterize a plurality of classes of objects as var- 
iously relate to the printing press 10 as is available 
to print a given edition or press run, to the press 
run itself and to the imposition to be composed. In 
an illustrative embodiment of this invention, 17 dif- 
55 ferent classes of objects are defined. For the pur- 
pose of understanding the flow diagrams of Figures 
4,. the 17 classes are partitioned into the following 
groups: press, press, press run, product and tm- 
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position. A class type may be defined when two or 
more classes have common attributes. There are 
two class types. PRESS and LOCATION. For ex- 
ample, PRESS contains: BACK.UNIT, 
FRONT.UNIT, PREVIOUS.BACK.UNIT, and PRE- 
VIOUS. FRO NT. UN IT, while the class type LOCA- 
TION comprises: NEAR. LOCATION, 
NEAR.CENTER.LOCATION. 

FAR.CENTER.LOCATION, and FAR.LOCATION. 
PRESS.RUN relates to a particular press run. The 
classes, SECTION, SECTION.PART, and BUFF- 
ER.SECTION, relate to details of parts of a press 
run. Complete definitions of the classes and their 
attributes will be given below as the detailed flow 
diagram of Figures 4 is explained. 

Classes are used to represent symbolically ob- 
jects. Then the control block creates an instance of 
a class to represent and to characterize the objects 
of that class. A top level control block defines the 
procedures and steps to define values of the vari- 
able attributes of a created instance as by carrying 
out a consultation, whereby data will be entered to 
provide the values of these attributes, e.g., the 
attributes defining the press run and the printing 
press 10. The control blocks will continue to op- 
erate on these objects to further define values, as 
the objects are compared with the sets of rules; the 
instances of a class as well as the values of the 
attributes of the instances are stored in a working 
memory of the S.1 . 

The control blocks of the method of this inven- 
tion are described in detail in Figures 4. These 
control blocks specify when to create class in- 
stances, when and how to determine the values of 
the variable attributes of the objects of each class 
instance, when to display the results, and when to 
call other control blocks. The process of compos- 
ing an imposition begins when the consultation 
begins, whereby the inputs of the requested in- 
formation with regard to the printing press 10 and 
the given press run to be printed are provided. The 
consultation, as will become evident from the fur- 
ther description, involves asking the pressmen 
questions and for entry of data as will define some 
of the values of the object attributes of a class 
instance. 

As a consultation starts, the composing method 
of this invention moves to that top level control 
block named PRESS.LINEUP 200 as shown in Fig- 
ure 4A. The control block PRESS.LINEUP 200 con- 
tains fundamental procedures for the entire meth- 
od. PRESS.LINEUP 200 starts with the control 
block 202, which displays a welcome message 
upon the user interface and provides initial instruc- 
tions to the pressmen. Step 204 creates an in- 
stance of the class PRESS defining its attributes. 
The class PRESS relates to the characteristics of 
the printing press 10, as shown in Figure 1. Ob- 
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servation of the expert system flow elements as 
shown in Figures 4 indicates a notation where 
heavy lined rectangles are used to designate con- 
trols blocks, items with rounded corners and 

5 formed of light lines designate an action taken and 
a rectangular shaped box of light line specify par- 
ticular attributes or some action taken with regard 
to the attributes. The attributes of the instance of 
the object class PRESS is set out in block 206 and 

w define the characteristics of the printing press 10, 
as shown illustratively in Figure 1. The attributes of 
block 206 basically define the number of printing 
units 12 in front of and in back of the folder 
assembly 22, whether these units 12 are available 

75 to be used in the printing of this press run and 
whether these units 12 are available for non-pro- 
cess color, i.e. a single color, or for process color, 
i.e. the printing of three colors. Next, the 
PRESS.LINEUP 200 calls control block 208 to in- 

20 voke the consultation step 210, as indicated by the 
oval shaped block, to query the user as to the 
number of front and back units 12. Typically, the 
user interface is used to enter values in the form of 
numbers as will now be stored in the working 

25 memory. Next, step 212 creates a plurality of the 
instances of the object class BACK.UNIT, each 
instance to define the attributes of the back units 
12. As listed in block 214, these attributes describe 
the back printing units 12. For example, the at- 

30 tribute unitname is assigned a unique numerical 
value identifying it. The attribute small.section.first 
is assigned the value, true or false, indicating 
whether or not the first page of a small section of 
the press run will be printed at this particular print- 

35 ing unit 12. angle.bar.unit is assigned a value, true 
or false, indicating whether or not this unit is as- 
signed a set of angle bars 20 and direc- 
tion.of.angle.bar is assigned a value indicating that 
the set of angle bars 20 directs its web 1 8 to the 

40 left or right, and unit.state is assigned a value, true 
or false, indicating whether this particular printing 
unit 12 is available or not. The attribute utilization 
describes how much of each press unit 12 is used 
in terms of whether it uses a full paper roll, 3/4 roll 

45 or half roll; its value can be "unused", "full", 
"center", "main.half", "off.half", 

"main.three.quarters", "off.three.quarters", 
"full.for.S.coior", "main.three.quarters.for.3.color", 
"off.three.quarters.for.3, 

so "mainside.up.offside.down", or 
"offside.up.mainside.down". The attribute 
back.unit.forgotten refers to an attribute for a print- 
ing unit 12 as taken in a previous imposition, 
whose value has already been determined. This 

55 type of boolean attribute is marked as forgotten 
before new instances of the same object class are 
created. Next, step 216 creates a plurality of in- 
stances of the object class FRONT.UNIT for each 

9 
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of the front press units 12, the numbers of which 
were entered in step 210. Next, a control block 
FIND.AVAILABILITY 220 assigns the values en- 
tered in step 210 to the attributes units.available 
and invokes the rules set [unavailable.unit.rules(2)] 
to act on the unit attributes to determine which of 
the front or back printing units 12 are available for 
the next press run, i.e. whether each unit 12 is 
available or not, and performs the compute function 
PRESS. ATTRIBUTE to determine the available 
number of units 12 within the printing press 10. 

An Appendix in the form of a computer listing 
entitled, "MSL PRESS LINEUP", is enclosed here- 
with and is incorporated herein by reference. This 
listing corresponds to the flow diagram of Figs. 4 
and sets out in order a detailed description of each 
of the control blocks, the object classes, the at- 
tributes, the rules, and the functions, as noted 
above. Each of the control blocks, object classes, 
attributes, rules and functions are grouped together 
and are listed in alphabetical order within its sec- 
tion of the computer listing. Where the same name 
is given to a rule set, each distinct rule will be 
assigned its own number. 

Next, step 222 creates an instance of the ob- 
ject class PRESS.RUN, whose attributes are set 
out in step 224. The object class PRESS.RUN 
defines the configuration of the press run or edi- 
tion, e.g. a newspaper, in terms of the number of 
its sections, the number of pages in each section, 
the number of color pages in each section, the 
actual colors used and which pages are color. As 
evident from the listed attributes in step 224, the 
object class PRESS.RUN provides a set of char- 
acteristics describing in detail the edition, e.g. the 
newspaper to be printed, as well as the various 
characteristics of the printing press 10 as would 
relate to particular parts or sections of the edition. 
For example, the value of the attribute num- 
ber.of.sections has a value in terms of a number, 
and run.type refers to whether the printing press 10 
is run in its collect or straight mode. The attributes, 
maximum. pages, second, maximum, pages , and 
third .maxim urn .pages , identify those sections with 
the largest, next to largest and third to largest 
number of pages and are assigned values in the 
form of a number identifying a particular section. In 
similar fashion, attributes are provided to identify 
the smallest and largest sections, identify those 
sections requiring the use of the half units 12 and 
those that would require a full unit 12. Attributes 
are provided to identify those large and small sec- 
tions of the press run that would require the use of 
a set of angle bars 20. as well as the direction in 
which the set of angle bars 20 is oriented. The 
attribute producthas.tabloid identifies as true or 
false whether this press run has a tabloid section. 
Further, attributes identify the number of full print- 



ing units 12 that are necessary for each of the 
large, mid-size and small sections of the press run. 
The attribute double.delivery indicates true or false 
of whether the printing press 10 is operating in its 

5 double.delivery mode . Finally, attributes, printabil- 
ity.based.on.pages and printabil- 

ity.based.on.units.required are assigned values of 
true or false indicating whether this press run can 
be printed with the existing printing press 10 based 

10 upon the number of printing units 12 and pages of 
the given press run. 

Next, the control block 226 queries the user in 
a consultation 228 prompting the pressmen to en- 
ter values with regard to the attributes, run.type 

/5 and number.of.sections . Next, step 230 tests for 
whether this press run has one or two section and, 
if yes, block 232 inquires in consultation 234 for 
the pressmen to assign a value true or false to the 
attribute double.delivery . Finally, step 236 goes to 

20 the control block CREATE.SECTIONS 240. 

The control block CREATE.SECTIONS 240 is 
shown in Figure 4B and serves to create an in- 
stance of the object class SECTION for each sec- 
tion of this press run. Initially, an index is set by 

25 step 244 to 1 , and step 246 creates an instance of 
the object class SECTION for the first section of 
the press run to define in block 248 the SECTION 
attributes. Each section of the press run is char- 
acterized by its attributes, num- 

30 ber.of.pages.per.section having a numerical value 
corresponding to the number of pages in that sec- 
tion, has.color.pages having a true or false value to 
identify if there are any color pages in this section; 
section.input.order indicates the order in which data 

35 is entered in a consultation and thereby determines 
the placement of the sections, i.e. the first entered 
section of the small or large sections is disposed to 
off side, the next entered section to the main side; 
section.number having a numerical value particu- 

40 larly identifying this section: section.type identifies 
the type of section; and section.location identifies 
which of the four press areas (front main side, back 
main side, front off side or back off side) that a unit 
12 is assigned. Next, control block 250 queries the 

45 pressmen in a consultation 252 to assign values to 
the attributes, number.of.pages for the number of 
pages in the section, section.number indicating the 
section's number and has.color.page? to specify 
whether this section has a color page. Next, step 

50 254 queries based upon the information input in 
consultation 252, whether this section has a color 
page and, if not, the control block 240 proceeds 
with step 260. 

If this particular section has a color page as 

55 determined in step 254. the program invokes the 
control biock COLOR. INFORMATION 430, as 
shown in Figure 4C. The control block 430 makes a 
list of the pages within a section that are easy to 

10 
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color and assigns those easy pages, i.e. the third 
to last and next to last page of a section, with 
numbers. To that end, step 434 creates the color 
SECTION attributes, and step 436 effects internal 
functions to assign numerical values to the attribute 
lastpage indicative of the last page number in the 
section and to the attribute second. to Jast page indi- 
cative of the third to last page number in the 
section. Then control block 438 prompts the press- 
men in a consultation 440 to assign a value to the 
attribute number.of.color.pages according to the 
number of color pages in this section. Then, step 
442 sets an index to 1 , before step 444 creates an 
instance of the object class COLOR.PAGE, which 
identifies certain attributes of each color page, i.e., 
the page number, the section to which it belongs, 
the color it bears, etc. Then, step 448 prompts the 
user in consultation 450 to enter the numerical 
value indicative of the number of the color pages to 
the attribute page.number , a numerical value indi- 
cative of the color to the attribute color.name nu- 
merical value identifying the name of the advertiser 
to the attribute advertisementname. Next, step 452 
adds the number of this page to a file (as stored in 
the working memory) to form a list of color pages 
in this particular section. Finally, step 454 queries 
whether this index equals the number of color 
pages in the section under consideration and, if 
not, step 455 increments by 1 the index and re- 
turns to step 444. Steps 444, 448, 452. 454 and 
455 are repeated until an instance of the object 
class COLOR.PAGE for each of the color pages in 
this section has been created. 

Thereafter, control returns to the control block 
CREATE.SECTIONS , as shown in Fig. 4B. Control 
returns through step 258 to step 260, which deter- 
mines the number of half-units required for this 
section by calling the rules set [half.units.rules] in 
step 262, whereby a numerical value is assigned to 
the attribute number.half.units.required indicative of 
the number of half printing units 12 that are re- 
quired to print this particular section. These rules 
determine the number of pages in each section 
and divides that number by four to obtain a whole 
number and a fraction. The number of half units 12 
required equals that number plus an additional unit 
for any fraction. Next, control block 264 transmits 
the data indicative of this section to the Lisp pro- 
gram so that it may be operated upon externally of 
the S.1 shell. Next, step 266 determines whether 
the current index is equal to the number of sec- 
tions in this press run and. if less, step 267 incre- 
ments the index before returning to step 246, 
whereby a further instance of the object class SEC- 
TION for the next section of the press run may be 
created. The control block 240 will loop through 
steps 246, 250. 254. 260. 264, 266 and 267 until an 
instance is created for each of the sections. 
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Thereafter, the program moves to step 268, 
which determines whether this section requires a 
double delivery. If the press 10 is operating in its 
double delivery mode as described above, each of 

5 the printing presses 1 2 bear duplicate sets of iden- 
tical plates on its main and off sides for providing 
two identical products of this press run. If so, the 
control block 270 will proceed to set up two sets of 
identical instances of the object class SECTION. 

70 Initially, the step 272 sets the index to 1 before 
step 274 creates an instance of the object class 
SECTION, with a corresponding set of attributes as 
shown in block 248. Thereafter, step 276 sets the 
values of these attributes according to those of the 

75 corresponding, identical section of the same print- 
ing unit 12. Then step 278 determines whether the 
index equals the number of sections to be printed 
and, if not. step 280 increments by one the index 
before returning to step 274. In this fashion, the 

20 program control block 240 loops through steps 
274, 276, 278 and 280 until a second set of in- 
stances for the object class SECTION is created 
identical to the first set thereof. 

When the second set of instances has been 

25 created as determined by step 278, the control 
block moves to step 282, which determines 
through an internal function the total number of 
pages in each section. Thereafter, control block 
284 determines in step 286 preliminarily whether 

30 this particular printing press 10 is capable of print- 
ing this particular press run in accordance with the 
rules set [printable.ru les(2)]. There are various 
Printable Rules as are particularly adapted to test 
various types of press runs. The Printable Rules 

35 basically compare the size of the particular press 
run under scrutiny to the capacity of the given 
printing press 10 and, if the printing press 10 is of 
insufficient capacity, there is given an indication 
that this print run cannot be printed. For example, 

40 the [printable.rules(2)] examines the previously de- 
termined value of the total number of pages for this 
particular run and compares that with the known 
capacity of all of the available printing units 12, i.e. 
the number of full units 12 available. In a particular 

45 example, rule printable.001 states that IF the total 
number of pages of the product is less than or 
equal to the maximum number of pages which 
could be printed by using all of the available print- 
ing units 12, THEN the product is printable based 

so upon the total number of pages. The 
[printable.rules(2)] assigns a value indicative of true 
or false to the attribute printability . as indicates 
whether this press run can be printed or not. Step 
288 tests the attribute printability and, if false, 

55 causes a message to be displayed upon the user 
interface that "the maximum page requirement is 
exceeded" and thereafter aborts this consultation. 
If printable, the control block 240 proceeds to 

11 
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the control block NUMBER.OF.SECTIONS 400, as 
shown in Fig. 4D. Based upon the number sections 
in this press run as defined by the assigned value 
of the PRESS.RUN attribute number.of.sections , 
the control block NUMBER.OF.SECTIONS 402 se- 5 
lects a corresponding control block to determine 
the lineup of this press run. Control block 
ONE.OR.TWO.SECTION.LINEUP 460 is selected if 
the number of sections equals to one, and control 
block DOUBLE 406 is selected if there are two io 
sections. If there are four sections as determined 
by control block 402. step 412 creates a four 
section imposition and configures two as small 
sections and the remaining two as large sections, 
before invoking the control block rs 
FOUR.SECTlON.LiNEUP 660. If there are three 
sections, the program moves to step 416, which 
creates a three section imposition and configures 
one as a small section and the remaining two as 
large sections using the rules set 20 
[three.section.rules], before going to the control 
block THREE. SECTION. LINEUP 590. If there are 
two sections, the control block 406 effects a deter- 
mination of whether the printing press 10 is to be 
operated in its double delivery mode and, if true, 25 
step 410 creates this press run with four sections, 
two being equal large sections and two being equal 
small sections, before moving to the control block 
FOUR.SECTlON.LiNEUP 660. If the printing press 
10 is not operating in a double delivery mode as 00 
decided in step 408. the program moves to the 
control block ONE.OR.TWO.SECTION.LINEUP 460. 

Each of the control blocks, 
FOUR.SECTlON.LiNEUP 660, as shown in Fig. 4H, 
THREE. SECTION. LINEUP 590. as shown in Fig. 35 
4G, and ONE.OR.TWO.SECTION.LINEUP 460 as 
shown in Fig. 4E. determine on a coarse level the 
press location that is used for each section of the 
press run and then tests this provisional line-up to 
determine if its printable in accordance with the 40 
Printable Rules. If not printable, a suitable message 
is displayed upon the user interface and this con- 
sultation is aborted. If printable, then the program 
continues with considerations of color. These con- 
trol blocks 460. 540 and 660 make their initial 45 
determination of the coarse press locations based 
solely on the number of sections in the press run 
and the number of pages in each section, while 
ignoring considerations of which sections and 
which pages within a section are to be printed with 50 
color. It will be appreciated that the corresponding 
sets of rules in these control blocks 460, 590 and 
660 are similar, but yet are particularly adapted for 
testing a press run with a particular number of 
sections. 55 

In order to illustrate the Section Lineup control 
blocks, particular reference will be given to the 
control block FOUR.SECTlON.LiNEUP 660, as 



shown in Fig. 4H. After entering through control 
block 662, step 664 determines the relative sizes of 
each of the four sections in this press run using the 
rules set [four.secttons.size.rules(lO)] in step 666. 
Basically, these rules examine the number of 
pages in each section and determines its relative 
size with respect to the other sections, and assigns 
a numerical value identifying a section to each of 
the PRESS.RUN attributes: iargest.section , small- 
est.section, nextJargestsection and 

nextsmallest.section . Next, step 668 examines the 
two smallest sections to determine whether each 
has any colored pages and to determine whether 
the first or last page of either of the two large 
sections is a color page with process color in 
accordance with the [3.color.rules] of step 670. As 
indicated in Fig. 4H, step 670 assigns values in 
terms of false or true to the PRESS.RUN attributes: 
small.sections.have.3.color? and 
3.color.on.first.or.last.page.of.large.sections? . Next, 
step 672 determines the minimum number of full 
printing units 12 as well as the number of full units 
12 as actually used to print the two smallest sec- 
tions, and also the minimum and actually used 
numbers of full units 12 to print the two largest 
sections by using the rules set [full.units.rules] as 
set out in step 673. These rules look at the number 
of pages required for each of the sections and, 
based upon this decision making, assign numerical 
values indicative of the numbers of required units 
12 to the PRESS.RUN attributes: mini- 
mum.number.of. full.units.required , num- 
ber. of .full. units, required.for.large.sections . and 
number.of.full.units. required.for.small.sections . In 
particular, these rules first determine the number of 
pages in each section and. noting as shown in Fig. 
5 that each full printing unit 12 is capable of 
printing 8 pages, divides effectively the total num- 
ber of pages by 8 to determine a whole number or 
a whole number and a fraction. If there is a fraction, 
the rules indicate that a further full unit 12 is 
required. Next, based upon the number of full units 
12 required, step 674 determines whether it is 
possible to devise a lineup for the present press 
run by using the rules set [printable.rule] as noted 
in rule 676. Basically, the [printable.rule] set com- 
pares the determined number of required full units 
12 to print the sections of this press run with 
respect to the capacity of the printing press 10 in 
terms of the available number of full printing units 
12. Next, step 678 questions the output of the 
[printable.rule] set of step 676 to determine wheth- 
er this press run is printable and, if not, step 680 
determines whether a split lead can be used to 
solve the problem by utilizing the rules set 
[split.lead.rules(4)] as set out in step 682. These 
rules determine that there is not a sufficient num- 
ber of half front units 12 to print the large sections 
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and, if so, determines if there are any half back 
units 12 that are assigned to the small sections, but 
not actually used, as would be available to print the 
large sections. Thus one of the back units 12i to 
t2e may employ a split lead and be shared to print 
a large section and a small section. If there are 
available back half units 12, they may be used to 
print the large sections by the use of a slitter 21 to 
form split leads and the rules of step 682 would 
assign a true value to the PRESS RUN attribute 
split.ieads.o.k.? . Step 684 questions the value of 
the PRESS RUN attribute split.leads.ok? and, if 
false indicating that the use of a split lead would 
not make this lineup printable, step 686 displays a 
message upon the user interface that this press run 
is not printable because the total number of print- 
ing units 12 required exceeds the number of avail- 
able units 12. 

If possibly printable as determined in step 684, 
step 688 creates an instance of the object class 
IMPOSITION having a host of attributes as listed in 
step 690. The many attributes listed in step 690 
define the location of each printing plate 1 3 on the 
cylinders of the double width printing unit 12, not- 
ing that as many as four quartets of printing plates 
13 may be aligned along the axis from the main to 
the off-side of a particular unit 12, each quartet 
disposed at its image position. These attributes 
also identify the color pages and where on the 
cylinders of the press units 12 they are to be 
printed, as well as the number, placement and 
orientation (off side to main side or main side to off 
side) of the sets of angle bars 20. Next, step 692 
makes a coarse determination of the press area for 
each section of this press run utilizing the rules set 
[section.location.rules(5)J of step 294. Basically, the 
largest sections of a press run are assigned to the 
press units in front of the folder assembly 22, i.e., 
the front units 12, whereas the small sections are 
assigned to printing units 12 behind the folder 
assembly 22. i.e., the back units 12, whereby the 
feeding of the webs 18 to the folder assembly 22 is 
simplified. Step 694 uses the 
[section.location.rules(5)] to determine the values in 
terms of which section of the press run is to be 
printed in which area of the press 10, for the 
PRESS.RUN attributes: main.side.front.section , 
off.side.back.section , off.side.front.section and 
main.side.back.section . As apparent from their 
names, these attributes specify the four areas of 
the press 10. 

The remaining steps of the control block 660 
function to identify which sections of the press run 
and which of their pages are to be processed with 
color. Step 696 examines the IMPOSITION at- 
tributes to determine which sections have color 
pages using the rules set [color.section.rules(12)] 
of step 698. These rules search the PRESS.RUN 



attributes and identify those sections with color 
pages and assigns values in terms of true or false 
to the IMPOSITION attributes: 

off.side.back.has.color , off.side.front.has.color , 

5 main.side.back.has color . and 

main.side.front.has.color to provide an indication 
that these areas of the press 10 are to print (or not) 
sections of the press run with color pages. Next, 
realizing that the small sections have been as- 

jo signed to the back units 12, step 700 queries 
whether the off side back area of the press 10 or 
the main side, back of the press 10 has been 
assigned to print color pages and, if yes, the con- 
trol block 660 moves to the control block CONFIG- 

75 URE.SMALLSECTIONS.WITH.COLOR 800; if not, 
the control block 660 invokes the control block 
CONRGURE.SMALL.SECTION 760. Step 700 ex- 
amines the values of those IMPOSITION attributes 
determined in step 696 to determine the placement 

20 of color sections as would require special consider- 
ation in the control block 702. 

After the control blocks 702 and 704 have been 
completed, return is made to step 706 and, there- 
after, step 708 examines the values of the IMPOSI- 

25 TION attributes as assigned in step 696 to deter- 
mine whether those press locations to which the 
large sections are assigned, namely the main side 
front and the off side front, have been assigned 
colored pages to print and, if so as determined in 

30 step 710, the control block 660 invokes the control 
block CONFIG- 
URE.LARGE.SECTIONS.WITH. COLOR 900; if not, 
the program goes to the control block CONFIG- 
URE.LARGE.SECTIONS 850. The details of the 

35 control blocks 800, 760, 900 and 850 will be ex- 
plained later with respect to Figures 4K. J, M and 
K f respectively. After either of the control blocks 
950 or 900 has been completed, a return is made 
to step 716 at which point the imposition has been 

40 defined and, in particular, the values of the IM- 
POSITION attributes as listed in step 690 have 
been assigned and are substantively displayed in 
step 718 upon the user interface in a form resem- 
bling the message as shown in Fig. 5. Thereafter in 

45 step 720, the consultation is terminated. Thus, it is 
seen that the control blocks 800 or 760, 900 or 850 
are used to determine (a) what printing units will be 
used to print the large or small sections, (b) the 
unit utilization in terms what portion of the cylinder 

so of each printing unit 12 is used (i.e., full, main 
three-quarters, off three-quarters, main half, off half 
or center), (c) on which printing units 12 and in 
what directions <i.e., main side to off side or off 
side to main side) are the sets of angle bars 20 

55 placed. 

In a manner similar to that described above 
with resp ct to the control block 
FOUR.SECTION.LINEUP 660 in Fig. 4H, each of 
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the control blocks, THREE.SECTION. LINEUP 590 
and ONE.OR.TWO. SECTION. LINEUP 460, also in- 
vokes the control blocks, CONFIG- 
URE.LARGE.SECTIONS 850, as shown in Fig. 4E, 
and CONFIGURE. LARGE.SECTION.WITH. COLOR 5 
900, as shown in Fig. 4M. It is understood that after 
each of these control blocks 850 and 900 has been 
run, that a return is made respectively to the return 
steps 646 and 508 and the remaining steps of 
these control blocks are executed. The control w 
block THREE.SECTION. LINEUP 590 in addition 
calls a control block CONFIG- 
URE.SMALL.THIRD. SECTION 730, as shown in 
Fig, 41. In contrast, the control block CONFIG- 
URE.ONLY.ONE.SECTION 520, as shown in Figure 75 
4F, does not require any ol the control blocks 850, 
900, 730, 760 or 800, but rather carries out a 
sequence of steps similar thereto to complete its 
imposition. As illustrative of the various steps and 
rules sets as carried out in the various control 20 
blocks 730, 760, 800, 850 and 900, the control 
block CONFIG- 
URE.LARGE.SECTIONS.WITH.COLOR 900 will be 
described with regard to Figure 4M. The control 
block 900 continues the process of determining for ss 
each of the large sections having color pages, the 
placement of the printing plates 1 3 on each of the 
four axial positions of each cylinder of the printing 
units 12, i.e. near location, near center location, far 
center location and far location. After entering the 30 
control block 900 through step 902, step 904 ex- 
amines the two large sections to determine whether 
the placement of the color pages in either of the 
sections would present a problem in composing 
the desired imposition. In particular, if any section 35 
places color on its first page, last page, third page 
or third from last page, it is relatively easy to 
compose an imposition for such a section, and a 
rule-based backward reasoning method may be 
employed to compose such an imposition. How- 40 
ever, if there are color pages at positions within a 
section other than those noted above, a generate- 
and-test method is needed to compose the lineup 
of the printing plates 13 on the printing units 12. 
Step 904 employs the rules set 45 
[large.color.printable.rules(15)] of step 906. For ex- 
ample, rule large.color.printable.002 states that IF 
both sections which are placed in the main side 
and off side of the printing press 10 have color 
pages AND one of the color pages on the main so 
side front section is the third page or the third to 
last page of this section AND one of the color 
pages of the off side front section is also the third 
page or the third to last page of this section, THEN 
it is not possible to print these two large sections. If 55 
so, this rule would assign a numerical value to the 
IMPOSITION attribute message.number as would 
indicate a particular message to be called to be 



displayed upon the user terminal providing an ex- 
planation of why an imposition could not be com- 
posed for this press run. In another case, rule 
yarge.color.printabie.009 states that IF the section 
which is placed in the main side front area of the 
printing press 10 has color pages and the section 
which is placed on the off side front area does not 
have color pages AND all the color pages of the 
main side front section are the first page, the third 
page, the third to last page, or the last page of this 
section, THEN these two sections are printable 
AND a "simple scheme" as would involve a rule- 
base backward reasoning method is used to com- 
pose an imposition for these large sections with 
color pages. If these sections could be composed 
with a "simple scheme", the rules of step 906 
assigns a "simple scheme" value to the IMPOSI- 
TION attribute large, color.imposition.technique If 
the imposition may not be composed with a 
"simple scheme", a "generate.and.test" value is 
assigned to this IMPOSITION attribute. Next, step 
908 tests the attributes as assigned by the rules of 
step 906 to determine whether it is possible to 
compose an imposition and, if not, step 910 looks 
up that value assigned to the imposition attribute 
message.number , and generates a corresponding 
selected one of a plurality of messages to be 
displayed in step 910 upon the user interface to 
inform the pressmen as to why this press run 
cannot be printed. Next, step 916 tests the IM- 
POSITION attribute large.colorJmposition.technique 
and, if a simple scheme may be used, the control 
block SIMPLE. SCHEME.FOR.LARGE.COLOR 950 
is invoked, as is shown in Figure 4N. After the 
control block 950 is run. a return is made through 
step 920 to step 942. 

On the other hand, if these large sections with 
interior color pages require a generate-and-test 
method to determine the placement of the color 
pages within the large sections as determined in 
step 916, the control block 900 proceeds to a 
control block GENEH- 

ATE.IMPOSITION.FOR.LARGE.COLQR 1020 as 
will be explained with regard to Fig. 4P. The control 
block ~ ~ GENER- 

ATE.IMPOSITION.FOR.LARGE.COLOR 1020 is in- 
voked to compose a hypothetical line-up for a 
particular press run having the two large sections 
with interior color pages. After the hypothetical 
lineup is composed, a control block 
TEST.IMPOSITION 924 checks whether or not this 
hypothetical lineup matches the half color decks 
and full color decks as are available in the given 
printing press 10 with the color pages to be print- 
ed, using the rules set 
[large.color.printable. based .on. lineup. rules(6)] as 
set out in step 926. These rules derive a true or 
false value for the boolean IMPOSITION attribute 
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printability.for.large.sections.based.on. lineup . Next, 
step 928 tests the imposition attribute printabil- 
ity.for.large.sections.based.on.lineup and, if false in- 
dicating that the hypothetical lineup may not be 
printed, the control block 900 invokes the control 
block SEEK. ALTERNATIVE 1000, as will be ex- 
plained in more detail with respect to Fig. 40. 
Briefly, the control block 1000 determines whether 
any evolution technique can be used to modify the 
current hypothetical lineup to derive a printable 
lineup and, if yes as decided by step 934, the 
control block 900 moves to the control block 
SET.UP.FOR.NEW.IMPOSITION 1110, as will be 
more fully described with respect to Fig. 4R. The 
control block 1110 sets up new instances of the 
object classes, BACK. UN IT and FRONT.UNIT, to 
be used for generating a new hypothetical lineup 
and the previous set of instances of BACK.UNIT 
and FRONT.UNIT are marked "forgotten". Further, 
the control block 1110 transfers from the past in- 
stances a good deal of information in the form of 
attribute values to the new instances of BACK.UNIT 
and FRONT.UNIT. 

On the other hand if step 928 determines that 
the hypothetical lineup is printable based upon the 
rules of step 926, it is now known that the large 
sections are printable and the control block 900 
effects a return through setup 942. After step 934 
has determined from the value of the IMPOSITION 
attribute evolution.technique that there is no avail- 
able evolution technique available or that a given 
number, e.g. 3, of prior hypothetical lineups have 
been generated and found to be unacceptable by 
the control block TEST.IMPOSITION 924, the pro- 
gram moves to step 942 to effect a return to the 
calling control block. 

After a new hypothetical lineup has been con- 
structed in the control block 
SET.UP.FOR.NEW.IMPOSITION 1110, this control 
block 900 returns to the control block GENER- 
ATE.IMPOSITION.FOR.LARGE.COLOR 1020 and 
continues to loop through steps 1020, 924, 928, 
1000, 934 and 1110 until either a printable lineup is 
successfully composed, a given number of hy- 
pothetical lineups have been generated and found 
unacceptable, or that this "generate-and-test" 
method determines that no imposition is possible 
for the color pages of this press run. Finally, the 
control block 900 moves to step 942 if the value of 
the IMPOSITION attribute printabil- 
ity.forJarge.sections . based.on.lineup is true as 
would indicate that this line-up may be printed, or 
the value of the imposition attribute evolu- 
tion.technique equals none indicating that the 
present hypothetical lineup may not be printed and 
that no evolution technique is available to modify 
the current lineup to provide an acceptable one. 
Step 942 ffects a return to the next step 71 6, 646 



or 508 of its invoking control block 660, 590 or 460, 
respectively. For example, as shown in Fig. 4H t 
after the return, the composed and checked im- 
position is displayed in step 718 before this con- 

5 sultation is terminated in step 720. 

Referring now to Figure 4P, the specific steps 
for the high level control block GENER- 
ATE.IMPOSITION.FOR. LARGE.COLOR 1020 will 
be explained. The control block 1020 is invoked by 

w step 916 of the control block 900, as shown in Fig. 
4M, if the "generate-and-test method" is to be 
employed. Generally, the control block 1020 deter- 
mines which generation mechanism is to be used 
to generate the lineup for the press run with two 

75 large sections. In particular, after entering through 
step 1022, step 1024 determines which control 
block will be employed to generate the lineup, i.e. 
either the control block CONFIG- 
URE.LARGE.SECTIONS 850, as shown in Fig. 4L, 

20 the control block SIM- 

PLE.SCHEME.FOR.LARGE.COLOR 950, as shown 
in Fig. 4N, or the control block GENER- 
ATE.ALTERNATIVE . LINE-UP 1070, as shown in 
Fig. 4Q. In particular, step 1024 uses the rules set 

25 (large.color.generation.rules(6)] as shown in step 
1026, which examines each of the two large sec- 
tions to determine whether each has no color 
pages, color only on the first or last pages or other 
pages with color processing to assign a corre- 

30 sponding value "with.first.last. color.page", 
"without.first.lastcolor.page", or 
"generate.alternative.lineup" for the IMPOSITION 
attribute generation. mechanism . Thereafter, step 
1028 accesses the value of the PRESS RUN at- 

35 tribute, large.sections.have. 3.color.on.first.last.page 
to display on the user interlace a message identify- 
ing those large sections employing a three color 
process on the first and/or last pages of that sec- 
tion. Thereafter, step 1030 examines the value as- 

40 signed to the IMPOSITION attribute genera- 
tion.mechanism and, dependent thereon, selects 
one of the control blocks 850, 950 or 1070 as 
explained above. After a selected one of these 
blocks has been invoked and run, a return is made 

45 to step 1038, from which the control block 1020 
proceeds to step 1040, which forms a lineup for 
each of the large sections, i.e., a list of the pages 
and for each page, the assigned position of the 
printing plate 13 on the cylinder of a particular 

so printing unit 12. Further, the composed lineup is 
sent to the external Lisp environment, whereby it is 
displayed upon the user interface. 

In the remaining steps of the control block 
1020, the pages of each of the large section with 

55 color are identified and their printing location on 
selected of the printing units 12 are also identified. 
Thereaft r, adjacent or neighboring printing plate 
locations on the units 12 are identified so that 
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alternative printing plate positions may be identified 
for the next hypothetical lineup. First, step 1042 
determines whether any color pages have been 
assigned to be printed by the printing units 12 of 
the main side front area of the press 10 and, if so, 
step 1046 examines the IMPOSITION attributes 
and determines the pages assigned to be printed 
by the printing units 12 as numbered 6, 7 or 12, 
noting that these are the units 12 capable of print- 
ing color, by invoking the external function 
FIND.POSSIBLE.COLOR.PAGES as set out in step 
1048. Next, step 1050 employing the external func- 
tion F1ND.NEIGHBOR.PAGES of step 1052, deter- 
mines and forms a list of the page numbers as- 
signed to the main side of the printing units 12 
numbered 10 and 11. In like fashion, step 1054 
determines whether any colored pages are to be 
printed on the off side, front portion of the press 10 
and, if so, step 1056 utilizes the external function 
FIND.POSSIBLE.COLOR.PAGES of step 1058 to 
identify and form a list of the pages of these large 
sections that are assigned to be printed in color by 
these off side units 12 numbered 6, 7 or 12. Then, 
step 1060 utilizes the external 
function FIND.NElGHBOR.PAGES as set out in step 
1062, to determine and to provide a list of the page 
numbers of the pages assigned to be printed by 
the offside printing units 12 numbered 10 and 11. It 
is appreciated that the lists of possible color pages 
resulting from steps 1046 and 1056 are later op- 
erated upon by the rules set 
[incorrect.color.pages.rules(2)] as set out in step 
1010 of the control block SEEK.ALTERNATIVE 
1000. and the lists developed by the steps 1050 
and 1060 are operated upon by the rules set 
[evolution .technique(9)] of step 1014 to make 
changes in the new lineup with respect to the 
current instance of the object class IMPOSITION to 
provide a new hypothetical lineup to be tested. 
After either step 1054 or 1060, return is made by 
step 1064 to step 924 of the invoking control block 
CONFIGURE. LARGE.SECTIONS.WITH.COLOR 
900, as shown in Fig. 4M. The program returns to 
the control block 900 with a hypothetical lineup to 
be tested in step 924, as described above, and 
lists of those pages of the units assigned to print 
the large sections that are to be printed with color, 
and of the neighboring pages within these sections 
to permit an alternative or new lineup to be gen- 
erated in case the present lineup is found not to be 
printable. 

Referring now to Fig. 4Q, the steps of the 
control block GENERATE.ALTERNATIVE. LINEUP 
1070 which is carried out to create a new instance 
of the object class PRESS and in steps 1074 and 
1078 respectively create new instances of the ob- 
ject classes BACK..UNITS and FRONT.UNITS with 
the attributes as shown in steps 1076 and 1080 as 



previously discussed with respect to steps 214 and 
218 of Fig. 4A. Step 1082 determines for each 
back unit 12 in the lineup as assigned to print the 
small sections, the new values of the attributes: 

5 utilization and number.of. bar.for.large.black using 
the rule sets [alternative.bar. rules(9)] and 
[alternative.utilization.for.small.rules(2)] as set out in 
step 1084. These rules are used to map the values 
of attributes already determined for a previous in- 

ro stance of the object class PRESS onto a new 
instance thereof. This action is necessary because 
S.1 does not permit the value of an attribute to be 
changed once it has been determined. Therefore 
as this composing method loops through the 

75 generate-and-test steps to create additional hypo- 
thetical press lineups, the new instances are avail- 
able to receive new values of the PRESS attributes, 
utilization and angie.bar.unit . These alternative.bar 
rules act by examining the value of the IMPOSI- 

20 TION attribute step.to.take which can have any of 
the values "none", "no.change.on.front.units", 
"angle.bar.main.to.off. on.until.6". 
n ang!e.bar.off.to.main.on.unit6 w , "unitS-needed", or 
"remove.one.front.unir. The value of step.to.take 

25 will direct the alternative.bar rules to choose which 
of the new instances of the object class PRESS will 
need new values for their attributes, utilization and 
angie.bar.unit, and which will use the same values 
that were determined by the previous instance. 

30 Then the rules act to determine the values for the 
PRESS attributes, utilization and angie.bar.unit for 
each new instance of the object class PRESS by 
either copying the value set for the corresponding 
old instance, or by determining a new value. In a 

35 similar fashion, step 1086 utilizes the rule sets, 
[aiternative.bar.unit.rules(2)] ( 

[aiternative.haif.utilization.rules(1 )] and 
[alternative.utilization.rules(8)], to determine for 
each front unit 12 new values of the attributes, 

40 utilization and angie.bar.unit , for the new instance 
of the object class FRONT.UNIT. Step 1090 in- 
vokes the rules sets, [alternative.bar.unitrules(2)] 
and [alternative.utilization.rules(8)] as set out in 
step 1092, for each back unit 12 used in the lineup 

45 for printing the large sections to determine the new 
values of the attributes, utilization and an- 
gie.bar.unit . Thereafter, step 1094 places a sequen- 
tial number on each of the large sections. Next, 
step 1096 generates an alternative imposition for 

so the next hypothetical lineup for the main side front 
area of the press 10 for the large sections, by 
calling an internal function 

BUILD.SEQUENCE. FOR. MAIN. SIDE. FRONT . In 
similar fashion, setup 1096 builds a lineup for the 

55 large sections for the off side front area of the 
press 10 by calling the internal function 
BUILD. SEQUENCE.FOR. OFF. SIDE.FRONT. Gener- 
ally, these BUILD.SEQUENCE functions operate to 

16 
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determine a new hypothetical lineup based upon 
the prior assignment of angle bars and the pre- 
viously determined values of the attribute utilization 
of each of the printing units 12. The placement of 
the printing plates 13 on each of the four possible 
locations Is shown in Fig. 5. The detailed steps and 
operations of the BUILD.SEQUENCE internal func- 
tions will be described below. Thereafter, step 1100 
effects a return to step 1038 of the control block 
GENERATE.IMPOSITION.FOR.LARGE.COLOR 
1020, as shown in Figure 4P. 

Internal functions similar to those functions, 
BUILD.SEQUENCE.FOR.MAIN.SIDE.FRONT and 
BUILD. SEQUENCE.FOR.OFF.SIDE.FRONT , as in- 
voked in step 1098 of Fig. 4Q, are also invoked as 
will be explained below at a number of further 
points in this program, namely at step 574 of Fig. 
F, at step 790 of Fig. J, at steps 750 and 752 of 
Fig. 41, at step 840 of Fig. K, at step 892 of Fig. L 
and at step 992 of Fig. N. The internal 
BUILD.SEQUENCE functions are some of the final 
steps in the method of composing an imposition 
and operate to develop a list of the image positions 
for each of the four areas of the printing press 10, 
namely the main side front area, the off side front 
area, the main side back area and the off side back 
area. Prior to invoking the internal functions 
BUILD.SEQUENCE , each section of the press run 
has been assigned to one of these four areas of 
the press 10, e.g. by section 692 of the control 
block FOUR.SECTION. LINEUP 660. In addition, a 
list of the printing units 12 for each section has 
been developed, and the various utilization rules 
have developed values of the attribute utilization as 
would indicate the extent of use and which of the 
four image positions of a unit 12 have been used, 
as explained above. At this point, one of the follow- 
ing four internal functions, 
BUILD.SEQUENCE.FOR.MAIN.SIDE.FRONT, 
BUILD.SEQUENCE. FOR. OFF.SIDE.FRONT, 
BUILD.SEQUENCE. FOR. MAIN. SIDE-BACK , or 
BUILD.SEQUENCE.FOR.OFF.SIDE.BACK , is in- 
voked in order to construct a list of the image 
positions in it's area of the press 10. 

For example, if the 

BUILD.SEQUENCE.FOR.OFF.SIDE.BACK function 
is invoked, a list of the image positions for the off 
side back area of the press 10 is being built. 
Referring to the example of Fig. 5. this list would 
include in order the image positions of the fourth to 
first back units 12i to 121. In particular, the list 
would start with the first unit 121 and would include 
in sequence the following image positions: first unit 
121, fourth position; third unit 12j, fourth position; 
third unit 12j, second position; and fourth unit 12i, 
fourth position. Illustratively, a similar list is also 
being developed of the image positions starting 
from the first unit 121 as follows: first unit 121, third 



position; second unit 12k, third position; third unit 
12j, third position; third unit 12j, first position; and 
fourth unit 12i, third position. These two lists are 
combined together to form the output of the inter- 
s nal function, 
BUILD.SEQUENCE.FOR.OFF.SIDE.BACK . From 
the above, it is seen that this internal function 
examines these values of the IMPOSITION attribute 
utilization to determine whether a page (or more 

io particularly it's printing plate 13) is assigned to a 
particular image location. As shown in Fig. 5, the 
fourth position of the second unit 12k has not been 
used and, based upon the utilization of the second 
unit 12k, that position is not included in the list. 

75 The use of sets of angle bars 20 is also exam- 
ined by the BUILD.SEQUENCE function to deter- 
mine the presence of a set of angle bars 20 and its 
orientation, either main side to off side or off side 
to main side. If a set of angle bars 20 is present 

20 and it is directing a web 18 to this area of the 
press unit 10, this function incorporates the in- 
serted image position in the list at a point cor- 
responding to the location of the set of angle bars 
20. In the example shown in Fig. 5, a set of angle 

25 bars 20 is incorporated in the third unit 12j and 
serves to shift the main side image positions to be 
included into those of the off side, as indicated by 
the list formed above. 

Thus there is produced an ordered sequence 

30 of the image locations for a particular section of the 
press 10, e.g. the off side back as shown in Fig. 5. 
Each image position being represented in the list 
by a numeric code whose first and second digits 
identify the number of its printing unit 12 and its 

35 last digit identifying the one of four positions of the 
image or printing plate 13 on that unit 12. A set of 
these lists for each of the four press areas repre- 
sents a completed lineup of the press 10. 

As will be explained, after these 

40 BUILD.SEQUENCE internal functions are called the 
method will proceed through one of the configured 
sections control blocks until a display impositions 
step, such as that step 71 8 as shown in the control 
block FOUR.SECTION.LINEUP 660. is called. At 

45 that time, this list of image positions is transferred 
externally of the SI shell, and section and page 
numbers are aligned with each of the image posi- 
tions. In this regard, the section and the page 
number of its pages are known to be assigned to a 

so particular area of the press, q.g. section 3 is as- 
signed to the off side back area of the press 1 0. At 
this point, the section and page numbers are ad- 
ded to the image locations and are displayed as 
shown in Fig. 5. In this regard, a convention is 

55 employed where it is known that the first pair of 
pages of a section is assigned to the first image 
position of this list and the second pair of pages to 
the second image position of this list. The page 
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numbers of a section continue to be assigned in 
this fashion to form a U-shaped pattern. The image 
positions, and the section and page numbers are 
joined in this fashion, and are displayed upon the 
user terminal in a manner shown in Fig. 5. When 
the list of image positions for each of the four areas 
of the press 10 have been completed, a complete 
lineup has been composed. 

Referring now to Figure 4L, the detailed steps 
of the control block CONFIG- 
URE.LARGE.SECTIONS 850 is shown. The control 
block 850 is invoked from a number of points in 
this program, namely from step 504 of control 
block 460, from step 640 of control block 590, from 
step 710 of control block 660 and from step 1030 
of control block 1020. After entering through step 
852, step 854 seeks a value of the PRESS.RUN 
attribute number.of.angle.bars.for.large.sections by 
using the rules set [angle.bar.rules(4)j as set off in 
step 856. These rules determine the number of the 
sets of angle bars required by examining the dif- 
ference between the numbers of half units required 
for each of the two larger sections and then setting 
the PRESS.RUN attribute num- 

ber.of.angle.bars.for.large. sections equal to the 
nearest integer of half the difference. As may be 
visualized by examining Fig. 5, a set of angle bars 
20 serves to move a web portion from one press 
area to another area of the press 10 thus adding an 
extra page to a particular section being printed in 
the other area. Thus for example, if one of the two 
large sections requires three more half units than 
the smaller of the two larger sections, two sets of 
angle bars 20 wiff be added to the press 10 to add 
additional pages to the larger of the two large 
sections. Next, step 858 seeks a value for the 
imposition attribute 
list.of.available.back.units.for.larger.section by call- 
ing an internal function of the program to locate the 
available back units 12. Before the control block 
CONFIGURE.LARGE.SECTIONS 850 is invoked, 
the number of back units 12 assigned to print the 
small sections has been determined. Thus, step 
858 constructs a list of those back units 12, which 
have not been previously assigned and are thus 
available to print the large sections. Next, step 862 
utilizes the rules set [find.units.needed.rules(7)] as 
set out in step 864 to assign a value for the 
IMPOSITION attribute number.of.front.units.needed 
by dividing the number of pages required for each 
of the two large sections effectively by 8. Next, 
step 866 utilizes an internal function 
CHOOSE.UNITS.FOR.LARGE.SECTIONS as set 
out in step 868, to sequentially choose the avail- 
able front units 12 on the main side for the larger 
of the large sections and, thereafter, to choose 
sequentially the front sections on the off side for 
the smaller large section; as a result, step 866 



provides lists of the selected units 12 for each of 
the two sections. The lists of the available front 
units 12 for the large sections will be examined in 
the later steps. The internal function 

5 UN IT. DETERMINED of step 876 sets a value in- 
dicating that the utilization values have been deter- 
mined for the units 12 assigned to print the large 
sections. Next, step 870 seeks a value of the 
IMPOSITION attribute no.fly. sheet for, large.sections 

to using the rules set [fly.sheet.rules(2)] as noted in 
step 872. Basically, the step 872 determines the 
attributes assigned to the object class PRESS.RUN 
to determine the number of fly sheets to be incor- 
porated into each of the two large sections. Then. 

15 step 874 determines for each of the front units 12 
the IMPOSITION attributes: state , utilization , 
firstunitof. large-section? ~ and 

large.fly.sheet.assigned. The attribute state refers 
to whether this particular unit 12 is available or not 

20 and assumes a corresponding value of true or 
false. Step 874 utilizes the rules sets 
[large.chosen.unitrules(1 )], 

[large.half.unit.utilization.rules(2)] and 
[large. unit.utilization.rules(6)] as set out in step 878. 

25 These utilization rules sets are some of the most 
important rules in the knowledge base since they 
act to establish for each printing unit 12 the degree 
of its utilization. In the illustrative printing press 10 
as described above, each of the double width 

30 press units 12 may have a maximum total of 8 
pairs of printing plates 13 thereon. If a printing unit 
12 has no printing plates 13 thereon, its attribute 
utilization is assigned the value "unused" whereas 
if it has all of its positions filled, it is assigned the 

35 value "full". Similarly, the value "center" is as- 
signed if the two pairs of printing plates 13 are 
assigned to the center part of a cylinder roll. Simi- 
larly, the value "main.half" and "off.half" are as- 
signed if only two pair of printing plates 13 are 

40 disposed on the main side or the off side, respec- 
tively. In similar fashion, the values 
"main.three.quarters" and "off.three.quarters" are 
assigned if three pairs of printing plates 13 are 
disposed towards the main side or towards the off 

45 side, respectively. These utilization rules also de- 
termine and assign a value to the IMPOSITION 
attribute first.unit.of.large. section indicative of the 
first unit to be used for each large section and to 
assign a value of true or false to the attribute 

so large.fly.sheet. assigned indicating whether or not a 
unit 12 receives a fly sheet. In a similar fashion, 
step 880 uses the rules sets as set out in 882 as 
are identical to those of step 878 to determine like 
attribute values for each of the back units. Then, 

55 step 884 determines for each front unit, the value 
of the IMPOSITION attribute angie.bar.unit by em- 
ploying the rules set [angle.bar.unit.rule(l)] to as- 
sign a value of true or false to each front unit 12 
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dependent upon whether it employes a set of angle 
bars 20 or not. 

Thereafter, step 888 calls the step 890, which 
constructs the lineup for the main side front section 
and the off side front section employing the internal 
functions, 

BUILD.SEQUENCE.FOR.MAIN.SIDE.FRONT and 
BUILD. SEQUSNCE.FOR.OFF.SIPE.FRONT as de- 
scribed above. These internal functions convert the 
utilization values into a list that contains a se- 
quence of coded press unit locations. Each ele- 
ment in this list is a two or three digit numeric code 
in which the first one or two digits identifies the 
particular printing unit 12 and the last digit iden- 
tifies the location of the plate 1 3 on the printing unit 
12. A set of ordered lists of this type represents a 
completed lineup. After the lineups have been con- 
structed for the front and back units 12, the control 
block 850 exits through step 894, which examines 
the IMPOSITION attribute generation.mechanism 
and, if "without.fi rst. last, color.page", the program 
returns to step 1038 of the control block 1020, as 
shown in Figure 4P. Otherwise, as indicated in step 
896, return is made to step 716 of the control block 
660 as shown in Figure 4H if four sections are 
involved, to step 646 of the control block 590 as 
shown in Figure 4G if three sections are involved 
and to step 508 of control block 460 as shown in 
Figure 4E if one or two sections are involved. 

Referring now to Figure 4N, the steps of the 
control block SIM- 

PLE. SCHEME. FOR. LARGE-COLOR 950 are shown. 
The control block 950 is invoked from step 916 of 
the control block 900 or from step 1030 of the 
control block 1020 if the color pages to be printed 
in the large sections of the addition are in interior 
positions that are relatively simple to print. As will 
be apparent from a review of Figure 4N. the steps 
of the control block 950 resemble those of the 
control block 850 CONFIGURE.LARGE. SECTIONS 
850 as shown in and previously described with 
respect to Figure 4L. Initially, step 954 determines 
the number of the sets of angle bars 20 for the 
large sections and assigns the values of the IM- 
POSITION values for the number of the sets of 
angle bars 20 that are needed for the large color 
sections and the large black and white sections, as 
well as the directions of these sets of angle bars 20 
using the rule sets [angle.bar.rules(4)] and 
[large.color.bar.rules(13)] as shown in step 956. 
Thereafter, step 958 determines the value true or 
false for whether there is a fly sheet utilizing the 
[fly.sheetrules(2)] of step 964. Step 962 forms a 
list of the available back printing units 12 using the 
internal function FIND. BACK.UNITS. LEFT . There- 
after, step 966 assigns values to the attributes 
identifying the number of front, non-process color 
printing units 12 and the total number of front units 



12 needed to print the large sections, utilizing the 
rule set [find.units.needed.for. color.rules(14)] of 
step 968. Next, step 970 composes a list of the 
printing units 12 that will be assigned to print the 
5 two large sections using the internal function, 
CHOOSE.UNITS.FOR.LARGE.COLOR.SECTIONS 
as set out in step 972. These rules search in order 
the units 12 available in the front section to print 
the large sections of the press run and, thereafter, 

10 identify those available back units 12 that will then 
be added to the list. Next, step 974 determines the 
values for the IMPOSITION attributes, state , utiliza- 
tion , first.unit.of. large.section? and 
large.fly.sheet.assigned , using the internal function 

is UNIT.DETERMINED of step 976 and the rules sets 
(large.chosen.unit.rules(l)], [large.half.unit. utiliza- 
tion.rules(2)] and [large.color.utilization.ruies(IO)] of 
step 978. Step 974 assigns these IMPOSITION 
values for each front unit 12 in the list developed in 

20 step 970. Thereafter, step 980 determines for each 
back printing unit 12, which has not been pre- 
viously selected for the small sections and thus is 
available, the values for the IMPOSITION attributes. 
state , utilization and angle.bar.unit? utilizing the 

25 rules sets, [large.chosen.unitrules<1)], 

[!arge.half.unit.utilization.rules(2>], [large.unit. utiliza- 
tion.rules(6)] and [large.black.angle.bar.unit.rule(1)], 
of step 982. Step 984 determines for each front 
unit 12 whether it requires a set of angle bars 20 

30 utilizing the rules set 

[large.black.angle.bar.unit.rule(1)] of step 986. Step 
988 calls step 990, which operates to compose an 
ordered list of the printing plates 13 identifying for 
each plate 13 the printing unit 12 to which it is 

35 assigned and its location number, i.e., 1-4 on each 
unit 12, using the BUILD, SEQUENCE internal func- 
tions of step 992 as discussed above. Thereafter, 
the control block 950 exits in step 994 to the return 
step 1038 of the control block 1020 if in the 

40 generate-and-test method and, if not, to the return 
step 920 of the control block 900, as shown in 
Figure 4M. 

Referring now to Figure 40, the steps of the 
control block SEEK.ALTERNATIVE 1000 are de- 
45 scribed in further detail. This control block 1000 is 
entered from the control block TEST.IMPOSITION 
924 of the control block 900, as shown in Figure 
4M, and is invoked after a hypothetical line-up is 
generated and the control block 924 has deter- 
so mined that the present hypothetical lineup under 
consideration is not capable of printing the given 
press run. When invoked, the control block 
SEEK.ALTERNATIVE 1000 determines whether 
there is any evolution technique that may be used 
55 to modify the current hypothetical lineup to obtain 
an acc ptable one, the current lineup having been 
found unprintable by control block 924. After enter- 
ing through step 1002, step 1004 examines the 
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values of the IMPOSITION attributes, off- 
side.fronthas.color and mainside.front.has.color , to 
determine whether false or true and, if either value 
is true, step 1006 moves the program to step 1008, 
which determines the values of the IMPOSITION 
attributes, off- 
side.front.color.pages.noton.correctunit and 
main.frontcolor.pages.not.on.correct.unit , using the 
rules set [incorrectcolor. pages.rules] of step 1010. 
These rules determine whether the color pages of 
the large sections are assigned to those front units 
12 capable of printing color, by comparing a first 
list of those pages of the large sections assigned to 
be printed in color with those second lists of pages 
to be printed by the front color units 12, as pre- 
viously composed in steps 1046 and 1056. If a 
match cannot be made between these first and 
second lists, a third list of these color pages not 
currently assigned to a color unit 12 is set in the 
corresponding IMPOSITION attribute 

off.side.front.color. pages.not.on.correct.unit or 
mainside.front.color.pages. not.on.correctunit. 

Thereafter, step 1012 determines if the color 
pages have been assigned to the proper main side 
and off side front units 12 invoking the rules set 
[evolution.technique.rules(9)] as shown in step 
1014. The rules of step 1014 function to determine 
a value for the IMPOSITION attribute evolu- 
tion. technique which may be assigned any of the 
values, "none", "no.change.on.front units", 
"angle.bar.main.to.off. on.unit.6", 
"angle.bar.off.to.main.on.unit.6 w , "unit.8.needed", 
"remove.one.front.unit". As the names apply, these 
values identify the steps or techniques that may be 
used to change the current lineup to obtain an 
acceptable one. As will be explained in detail be- 
low, these rules examine the values of the current 
instance of a variety of IMPOSITION attributes and 
determine whether or not the current instance of 
the object class IMPOSITION has color pages 
placed on units 12 that can print color and, if not, 
whether a generation of a further hypothetical 
lineup would produce potentially a printable lineup, 
the particular evolution technique being identified 
by the value assigned to the IMPOSITION attribute 
evolution. technique. For example, rule evolu- 
tion. 009 states that IF no correct color page num- 
ber on the main side of unit number 12 AND either 
no correct color pages numbers on the off side of 
unit number 12 OR the section which is placed in 
the off side front area does not have any color 
pages AND one color page of the main side front 
section which page number is in 
first.neighbor.pages.for.1 2 main.side AND there is a 
back unit which has not been used, THEN the 
evolution technique assigns the IMPOSITION at- 
tribute evolution.technique with the value 
"remove.one.front.unit". These values of the IM- 



POSITION attribute evolution.technique will be 
used later in the control block 
SETUP.FOR.NEW.IMPQSITION 1110 to make new 
changes in the next hypothetical lineup as will be 

s built in the control block 1110. 

Further, step 1014 employs the rules set 
[unit.6.l2.rules(4)] to search the current values of 
the IMPOSITION attributes to determine whether 
selected of the front printing units 12 have image 

70 or printing positions thereon that are not assigned 
to color pages but are capable of printing color 
pages and assigns a true or false value to the 
IMPOSITION attributes, 
unit.l2.has.correct.color.page.for.off.side, 

rs unit.l2.has.correct.color.page.for.main.side, 

unit.6.hasxorrect.color.pa9e.4.off.side, ~" and 
unit.6.has.correct.color.page.4.main.side . These IM- 
POSITION attributes will be acted on in a later 
stage of the generate-and-test method. Finally, step 

20 1016 effects a return to step 934 of the control 
block CONFIG- 
URE.LARGE.SECTIONS.WITH.COLOR 900, as 
shown in Figure 4M. 

If an evolution technique is found that is ca- 

25 pable of correctly changing the current hypothetical 
lineup as specified by the values of the IMPOSI- 
TION attribute evolution.technique , the generate- 
and-test method continues in its loop within the 
control block 900, proceeding then to step 934. 

30 which determines whether or not there is a possi- 
ble evolution technique and, if so, the control block 
SET.UP.FOR.NEW.IMPOSITION 1110 is invoked. 
The steps of the control block 1110 will now be 
described in more detail with respect to Figure 4R. 

35 Generally, this control block 1110 sets up new 
instances of the object class IMPOSITION, and 
designates the previous instances with the boolean 
notation, "forgotten 11 . This permits the new instance 
of the class object IMPOSITION to be constructed 

40 so that new values may be assigned to its at- 
tributes in the control block GENER- 
ATE.IMPOSITION.FOR.LARGE.COLOR 1020, be- 
fore the new lineup is again tested in the control 
block TEST.IMPOSITION 924. If not printable as 

45 determined by the control block 924, the control 
block SEEK.ALTERNATIVE 1000 examines the 
current lineup to determine whether any evolution 
technique is available to make an acceptable 
change thereto. If an evolution technique is avail- 
so able, the control block 
SETUP.FOR.NEW.IMPQSITION 1110 is invoked, 
the detailed steps of which are shown in Figure 4R. 
as will now be discussed. After entering through 
step 1112, step 1114 creates a new instance of the 

55 object class IMPOSITION, whose attributes are list- 
ed in step 1116. As a comparison with step 496 of 
the control block 460 as shown in Figure 4E will 
indicate, the list of attributes of the new instance is 

20 
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identical to that of the old instance. Then, step 
1118 determines the value of the new imposition 
attribute generation. mechanism utilizing the internal 
function ASSIGN. MECHANISM as set out in step 
1120. As described above, the values of the at- 
tribute generation.mechanism are used in step 
1030 of the control block GENER- 
ATE.IMPOSmON.FOR.LARGE.COLOR 1020 to de- 
termine which of the lineup control b1ocks"850, 950 
or 1070 is invoked. The internal function AS- 
SIGNED.MECHANISM of step 1120 examines the 
pages of the large sections to be printed. In par- 
ticular, if either of the large sections is without any 
color pages, the value of its attribute genera- 
tion.mechanism is set to 
"without.firstlastcolor.page". If the section under 
scrutiny only has color on its first or last pages, the 
value of its attribute generation.mechanism is set to 
"with.first.lastcolor.page". On the other hand, if the 
large section under scrutiny has interior color 
pages, the value of its attribute genera- 
tion.mechanism is set to "generate.alternative". 
Thus, as the generate-and-test method loops again 
through the control block GENER- 
ATE.IMPOSITION.FOR.LARGE.COLQR 1020 , these 
values will be used in step 1030 to determine 
which of the lineup control blocks to invoke. Next, 
step 1122 transfers from the previous imposition to 
the new imposition, values of the listed attributes 
utilizing the internal function TRANS- 
FER.IMPOSITION as noted in step 1124. In particu- 
lar, step 1 1 22 sets up a new attribute step.to.take 
for the new instance of the IMPOSITION, to which 
it transfers the values established in the previous 
instance of the IMPOSITION for the attribute evolu- 
tion.technique ; these values were previously gen- 
erated by the rules set [evolution.technique (9)] of 
step 1014. Next, step 1126 determines the numeri- 
cal value of the attribute number.of 
front.units.needed for the new imposition utilizing 
the rules set [change.number.of.units.rules (3)] of 
step 1128. 

Thereafter, step 1130 examines a location in 
the working memory for the values of the attribute 
step.to.take, to determine the presence of the val- 
ues, "unit.8.needed" or "remove.one.front.unit", as 
were determined in the previous instance and now 
assigned to the attribute step.to.take in this in- 
stance. As will be apparent from the following dis- 
cussion, these values permit the generate-and-test 
method to make designated changes in the new 
instance of the object class IMPOSITION with re- 
spect to the old instance. If step 1132 determines 
the presence of the value "unit.8.needed", step 
1134 sets the value of the variable "scheme" and 
utilizing the rules set [units.modification.rules (1)] of 
step 1136, determines the value of the new IM- 
POSITION attribute add.unit. The value, 



"unit.8.needed". of the attribute evolution.technique 
is generated above in step 1014 of the control 
block SEEK.ALTERNATIVE 1000 when the three 
following conditions are met 1 ) the page number of 
5 the desired color page to be printed on the main 
side front area (or the off side front area), which is 
currently not on any color position, is equal to the 
page number of the page, which is currently on the 
near center position (or far position of the off side 
70 front area) of the twelfth printing unit 12a, plus 2, or 
is equal to the page number of the page, which is 
currently on the near position (or far center position 
for the off side front section) of the twelfth unit 12a, 
minus 2; and 2) this desired colored page is not 
75 the turning page, i.e., the center page of a folded 
section, as assigned to be printed on the main side 
front area (or the off side front area) of the press 
10, or its number is not equal to the page number 
of the turning page plus 1; and 3) the eighth 
20 printing unit 12e is available for this press run and 
is not currently being used. In the above, a deter- 
mination is made as to whether a color page that is 
not assigned in the current lineup to a color unit 
12, is a neighboring page of one that is assigned to 
25 a color unit 12 such as the twelfth unit 12a. In other 
words, is the presently unassigned color page 
equal to a page number that is assigned to the 
twelfth unit 12a plus 1 or minus 2, for example. As 
described above, lists of these neighboring pages 
30 on the tenth and eleventh units 12c and b were 
constructed in steps 1052 and 1062 of the control 
block GENER- 
ATE.IMPOSITION.FOR.LARGE.COLOR 1020 and 
are now available to be searched in steps 1136 
35 (and 1142). In an illustrative embodiment of the 
composing method of this invention, it is contem- 
plated that an initial lineup was selected based on 
a "simple scheme" that would not utilize the eight 
unit 12e based upon a soft constraint of certain 
40 policy considerations of the newspaper publisher. 
However, the evolution.technique rules have dis- 
cerned that a color page has been presently as- 
signed to a non-color unit 12. In an illustrative 
embodiment of the press 10, the twelfth printing 
45 unit 12a is capable of printing color. Thus, if the 
value of the attribute evolution.technique is set to 
the value "unit.8.needed", step 1134 using the 
rules set [units.modification.rules 91)] assigns the 
color page to the color positions of the twelfth unit 
50 12a and brings the eighth printing unit 12e into 
service for the next lineup to be tested. 

If step 1138 determines the presence of the 
value, "remove.one.front.unit", step 1140 sets the 
value of the variable "scheme" to 
55 "remove.one.front.unit" and utilizing the internal 
function ADD.ONE.BACK.UNIT of step 1142 deter- 
mines the value of the new IMPOSITION attribute 
add.unit . Step 1140 is entered if the value of the 
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attribute step.to.take is "remove.one.front.unit" as 
set by the rules of 1014, when the following two 
conditions are met: 1) the page number of the 
desired page to be printed on the main side front 
area or the off side front section, which is currently 
not on any color position, is equal to the number of 
the page, which is currently assigned on the near 
center position {or far position for the off side front 
section) of the twelfth printing unit 12a, minus 2, or 
is equal to the page number of the page, which is 
currently on the near position (or far center position 
for off side front area) of the twelfth unit 12a, plus 
two; and 2) there is at least one back unit 12 which 
is not currently used. As a result, the values of the 
variable, "scheme" and of the attribute add.unit will 
be set to indicate a change, whereby one of the 
front units 12b to f (but not the twelfth unit 12a) as 
is now used in the current lineup will not be used 
in the new hypothetical lineup and one of the back 
units 12g to I will be placed into the new imposi- 
tion, whereby the color page not now currently 
assigned to a color unit 12, will be assigned to one 
of the color positions of the twelfth unit 12a. 

Though not shown in Fig. 4R, the control block 
SETUP.FOR.NEW.IMPOSITION 1110 has further 
decision blocks that respond in a similar fashion to 
the values of the attribute step.to.take as deter- 
mined by the rules set [evolution.technique (9)] of 
step 1014. In particular, the value of the attribute 
step.to.take . is set to "angJe.bar.main.to.off.on.unit 
6" when the following two conditions are met: 1) 
the main side front area of the press 10 does not 
have any color pages assigned to be printed there- 
on or its color pages are not on the color positions 
of the sixth front unit 12g, and 2) the page number 
of a desired color page of the off side front area, 
which is not currently assigned to any color posi- 
tion, is equal to the page number of the turning 
page of the off side front section minus 2 or plus 3. 
Under these conditions, the color page as was 
assigned in the current lineup to a non color unit 
12 will be assigned to the main side of the sixth 
unit 12g by the use of a set of angle bars 20 
directing a half web from the main to off side on 
the unit 12g. By using a set of the angle bars 20 
from the main side to the off side on the sixth unit 
I2g, the color page can be printed on the main 
side and its web 18 then shifted to the off side. As 
a result, an appropriate internal function sets the 
value of the variable "scheme" to 
"angle.bar.main.to,off.on.unit.6" and sets the value 
of the new IMPOSITION attribute add.unit accord- 
ingly. 

Similarly, the control block 

SETUP. FOR.NEW.IMPOSITION 1110 responds to 
the value, "angle.bar.main.to.off.on.unit.12" of the 
attribute step.2.take? to place a color page as- 
signed in the current lineup to a non-color unit 12, 



to the main side of the color printing unit 12a, when 
the following four conditions are met: 1) the main 
side front area does not have color pages or its 
color pages are not on the color positions of the 
5 twelfth unit 12a; and 2) the page number of a 
desired color page of the off side front area, which 
in the current lineup is not on a color position, is 
equal to the page number of the page, which is 
currently on the far position of the twelfth unit 1 2a, 

10 plus 2, or is equal to the page number of the page, 
which is currently on the far center position of the 
twelfth unit 12a, minus 2; and 3) the desired color 
page is not the turning page of that section as- 
signed to be printed on the off side front area of 

75 the press 10 or its page number is not equal to the 
page number of the turning page plus 1 ; and 4) the 
eighth unit 1 2e is not available for this press run or 
has been previously assigned. In that case, the 
values of the variable "scheme" and the attribute 

20 add.unit are set to effect a change in the new 
lineup so that it will include the use of a set of 
angle bars 20 from the main side to off side on the 
twelfth unit 12a, whereby that color page assigned 
in the current lineup to a non-color unit 12, may be 

25 assigned in the new lineup on the main side of the 
twelfth unit 12a and its web shifted to the off side. 

In a similar fashion, the control block 
SETUP.FOR.NEW.IMPOSmON 1110 responds to 
the value "angle. bar.off.to.main.on.unit.l2" to reas- 

30 sign a color page presently assigned to a non-color 
unit 12 in the current imposition to the off side of 
the twelfth unit 12a in the new hypothetical lineup. 
The value of the attribute set. to. take is set to 
"angle. bar.off.to.main.on.unit.l2" when the following 

35 four conditions are met: 1) the off side front area 
does not have color pages, or its color pages are 
not on the color positions of the twelfth unit 12a; 
and 2) the page number of the desired color page 
of the main side front area, which is not currently 

40 assigned to a color position, is equal to the page 
number of the page, which is currently on the near 
center location of the twelfth unit 12a, plus 2, or is 
equal to the page number of the page, which is 
currently on the near position of the twelfth unit 

45 1 2a, minus 2; and 3) this desired color page is not 
the turning page of the section to be printed on the 
main side front of the press 10, or its number is not 
equal to the page number of the turning page plus 
1 ; and 4) the eighth unit 1 2e is not available for this 

so press run, or has been previously assigned. Under 
those situations the color page is assigned in the 
next press run to the off side of the twelfth unit 1 2a 
by using a set of angle bars 20 to shift the web 
from the off side to the main side of the twelfth unit 

55 1 2a. 

Further, step 1144 determines that either of the 
values "unit.8.needed" or 

"removable.one.front.unit" is set as the value of the 
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attribute step.to.take? , step 1146 forms a new list 
of the printing units 12 assigned to print the large 
sections for the new imposition, by modifying that 
list from the previous imposition using the new 
values of the variable "scheme" and the value of 
the attribute add.unit , by calling the internal func- 
tion MODIFY.UNITS.SELECTION in step 1148 as 
discussed above. On the other hand, if steps 1144, 
1 138 and 1 132 determine that none of these values 
are present for the attribute step.to.take , step 1150 
transfers the values for the previous instance of the 
object class IMPOSITION into the new instance for 
the object class IMPOSITION, utilizing the internal 
function TRANSFER.AND. POSITION of step 1152. 
The list for the new IMPOSITION is designated as 
the value "listof.units.for.large.sections." After ei- 
ther step 1150 or step 1146, step 1154 transfers 
values from the previous imposition into the new 
imposition for the indicated lists of attributes utiliz- 
ing the internal function TRANSFER. POSITION of 
step 1156. Thereafter, steps 1158 and 1162 set the 
value of the attributes back.unit.forgotten and 
frontunitforgotten to true by employing respec- 
tively in steps 1160 and 1164 the internal function 
MARK.FORGOTTEN . Thereafter, the control block 
1110 returns by step 1166 to the control block 
CONFIGURE.LARGE.SECTIONS.WITH.COLOR 
900 as shown in Figure 4M, whereby the generate- 
and-test method continues to loop back through the 
control block GENER- 

ATE.IMPOSITIONS.FOR.LARGE.COLOR 1020 to 
assign values to the new instance of the object 
class IMPOSITION, before control block 
TEST.IMPOSITION 924 again tests the new lineup 
as represented by the new instance invoking the 
rules set [large.color.printable.base. on.lineup.rules 
(6)] of step 926. In this fashion, the generate-and- 
test method will loop through these control blocks 
until an acceptable lineup is determined or it is 
determined that no evolution technique is available 
to modify the new or current lineup. 

The control block FOUR.SECTION.LINEUP 660 
calls from its step 700, as shown in Figure 4H, 
either of the control blocks CONFIG- 
URE.SMALL.SECTIONS.WITH. COLOR 800 or 
CONFIGURE. SMALLSECTIONS 760, to define for 
the small sections the values of the object class 
IMPOSITION. The steps of the control block 760 
and 800 are similar in many ways and the control 
block 800 will now be described with respect to 
Figure 4K as illustrative of both control blocks. 
After entry through step 802, step 804 determines 
whether the color requirements of the small sec- 
tions of this press run presents any problem for 
this particular printing press 10 to print. By using 
the rules set [small.color.printable. rules (22)] as 
set off in step 806 to compare the values of th 
PRESS.RUN and PRESS attributes. For example, if 



the particular press run to be printed consists only 
of color page at selected locations within the small 
sections, e.g., on the first, third, third from last and 
last pages of a section, the imposition for that 
5 press run may be composed by the control block 
FIGURE.SMALLSECTIONS 760, as shown in Fig- 
ure 4J, and the imposition attribute 
small.color.imposition.technique is assigned the 
value "as.black.and.white?". The [small color print- 

70 able.rules] of step 806 will also determine if an 
imposition cannot be composed for this press run 
for the given press run and, if so, calculates a 
message number indicative of 20 possible mes- 
sages as would explain the nature of the composi- 

75 tion problem. Next, step 808 determines whether it 
is possible to compose a lineup by examining the 
value assigned to the IMPOSITION attribute mes- 
sage.number and causes the appropriate message 
in accordance with the assigned message number 

20 to be displayed upon the user interface, before 
aborting this consultation. Next, step 812 accesses 
the value of the IMPOSITION attribute 
smail.color.imposition.technique and, if its value is 
"as.black.and.white?", step 816 invokes the control 

25 block CONFIGURE.SMALL.SECTIONS 760, as 
shown in Figure 4J. Otherwise, step 818 employs 
an internal function 

CHOOSE.UNITS.FOR.SMALL.SECTIONS to devel- 
op a list of the available small units 12, Next, step 

oo 822 employs the rules set [small.sections. 
after.co!or.rules (15)] of step 824 to provide values 
for the imposition attributes, smaH.fly.sheet.case 
and small.half.unit , as would indicate whether or not 
a fly sheet was to be used for each of the small 

35 sections and whether a small half unit is required 
for either of the small sections, respectively. Next, 
step 826 employs the rules sets, 
[small.chosen.unit.rolls (1 )], [smallxolor.f ly. 
sheets.rules (9)], and [small.color.utilization.rules 

40 (16)] as set off in step 830 and the internal function 
UNIT.DETERMINED of step 828 to determine val- 
ues for each of the back units for the attributes, 
state , utilization and small. half.unit.assigned . Next, 
step 832 determines for each back unit 12 as- 

45 signed to the small sections, the values for the 
BACK. UN IT attribute angle. bar.unit and for the IM- 
POSITION attributes, number.of.bar.quarter.unit , 
number.of.bar.half.unit and direction.of .angle, 
bar.for.small. black , by employing the rules sets, 

so [small.black.angle.bar.rules (11)] and 

[small.black.bar.rules (1)] as set off in step 834. 
Thus, the number of the sets of angle bars 20 and 
their orientation are determined for the small sec- 
tions. Thereafter, step 836 functions to number or 

55 to form a sequence of the pages in ordered posi- 
tion for the small sections, in terms of unit number 
and plate location, i.e., 1-4, by employing the inter- 
na* functions, 
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BUILD.SEQUENCE.FOR.MAIN.SIPE.BACK and 
BUILD.SEQUENCE.FOR.OFF.SIDE.BACK , of step 
840. Thus a lineup or imposition is formed in step 
838 and, thereafter, return is made through step 
842 to step 706 of the control block 
FOUaSECTlON.LlNEUP 660. As shown in Figure 
4H, the controi block 660 continues with determin- 
ing the lineups of the large sections, as explained 
above. 

If after the control block 
SETUP. FOR. NEWJMPQSITION 1110 has been run 
and the generate-and-test method has returned to 
the control block SEEK.ALTERNATIVE 1000, as 
shown in figure 40, the rules set 
[evolution.technique(9)J as set out in step 1014 
examines the placement of the interior color pages 
of the large sections and, if they determine that 
there is no technique by which the current imposi- 
tion may be modified to provide a printable one, 
these rules set the value of the attribute evolu- 
tion .technique to "none". As a result, when the 
generate-and-test method returns to step 934 of 
the control block CONF1G- 

URE.LARGE.SECTlONS.vVITH.COLOR 900. as 
shown in Figure 4M, this value will be examined 
and if "none", the program will return through step 
942 to one of the controi blocks for 460, 590 or 660 
depending upon the number of the sections in this 
press run. For example, if there are four sections in 
this press run, a return is made to step 71 6 of the 
control block FOUR.SECTION.LINEUP 660 and. 
thereafter, a message is displayed in step 718 
similar to that of figure 5 displaying upon the user 
interface a representation of the current imposition 
but further providing a visual message that this 
lineup is not printable and providing a selected 
message indicating why this lineup is not printable, 
e.g., that certain interior color pages can not be 
printed. At the same time, a variety of lists of 
possible color pages are also displayed so that the 
pressman may make changes in the given press 
run by rearranging the pages and reassigning color 
pages to those positions within a section that may 
be printed in color. In particular, the control block 
SETUP.FOR.NEW.IMPOSITION 1110 has created 
a new instance of the object class IMPOSITION 
with the following attributes: possi- 
ble.color.pages.for.main.side.front.on.12 , possi- 
ble.color.pages.for.main.side.front.on^ , possi- 
ble.color.pages.for.off.side.fronton.12 . and possi- 
ble.color.pages.for.off.side.front.on.7 . These at- 
tributes as their names imply provide lists of those 
color pages that are available on the off and main 
sides of the seventh and twelfth printing units 12a 
and 12f. Thus, the pressman can determine the 
possibility of a new press run with different pages 
and of rearranging the interior color pages so that a 
printable imposition may be composed. 



In considering this invention, it should be re- 
membered that the present disclosure is illustrative 
only and the scope of the invention should be 
determined by the appended claims. For example, 

5 in the above described illustrative method of com- 
posing an imposition, the generate-and-test method 
for devising an imposition for a press run including 
some color pages, is only carried out for the large 
sections of the press run as would be assigned to 

10 be printed by the front units 1 2. It is contemplated 
that the generate-and-test method described above 
would also be applicable to composing an imposi- 
tion for the small sections. Further, the above 
method of composing an imposition has been de- 

15 scribed with regard to a particular printing press 10 
and to a particular computing scheme; it is con- 
templated that the method and apparatus of this 
invention could be carried out upon a variety of 
different printing presses and could be embodied 

20 in a variety of computing techniques other than 
those described. 



Claims 

1. A method of composing an imposition of a 
printing press for printing a given edition com- 
prised of a given number of sections, said printing 
press comprised of a folder assembly and an array 

oo of printing units some disposed in front of and 
some in back of said folder assembly, each of said 
printing units having a plurality of image positions 
adapted to receive printing plates to print a like 
plurality of images onto a web and feeding it to 

35 said folder assembly, said folder assembly receiv- 
ing, combining and folding a plurality of said webs 
into said given number of sections, said printing 
press having a plurality of areas, each of said areas 
having corresponding printing units therein, said 

40 imposition comprising an arrangement of said print- 
ing plates on selected of said image positions of 
selected printing units to print said given edition, 
said method comprising the steps of: 

a) assigning each section of said edition to 
45 one of said press areas; 

b) examining each printing unit to determine 
its utilization value in terms of the placement of 
said printing plates on said image positions and the 
number of image positions to which printing plates 

so are assigned in terms of the total number of said 
image positions for said printing unit; and 

c) constructing a list of image positions for 
each of said press areas and for said section 
assigned thereto by examining one at a time each 

55 of said printing units within said one press area in 
an order according to the placement of said one 
printing unit in said array and examining said utili- 
zation value of said one printing unit to determine 
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whether or not to include a particular image posi- 
tion of said one printing unit in said list, whereby a 
list of said image locations is constructed in a 
sequence corresponding to the numerical order of 
said pages in said section. 5 

2. The method of composing an imposition as 
claimed in claim 1, wherein there is further in- 
cluded the step of acquiring information as to said 
given number of sections in said given edition and w 
as to a given number of pages in each of said 
sections. 

3. The method of composing an imposition as 
claimed in claim 2, wherein there is further in- 
cluded the step of acquiring information as to 75 
which of said plurality of printing units is available 

or not. 

4. The method of composing an imposition as 
claimed in claim 3, wherein there is included the 
steps of determining based upon the total number 20 
of pages in ail of said sections and comparing said 

total number of pages with the capacity of said 
available printing units to determine whether this 
edition is printable or not. 

5. The method of composing an imposition as 25 
claimed in claim 4, wherein if said total number of 
pages exceeds said capacity of said available print- 
ing units, a message is displayed indicating that 

this edition is not printable. 

6. The method of composing an imposition as 30 
claimed in claim 2, wherein information as to said 
sections is inputed in a given order and there is 
further included the steps of examining said given 
number of pages in each of said sections, and 
assigning each section of said edition to a particu- 35 
lar area of said press based on the order of input- 
ting information and the relative number of pages 

in said section. 

7. The method of composing an imposition as 
claimed in claim 1, wherein there is further in- aq 
eluded the step of examining each section as to its 
number of pages and constructing a list of said 
sections ordered as to the number of pages in 
each of said sections. 

8. The method of composing an imposition as 45 
claimed in claim 1, wherein there is further in- 
cluded the step of examining each section to be 
printed as to its number of pages and determining 
based upon the number of pages in a particular 
section the number of printing units required to 50 
print that section as assigned to said one press 
area. 

9. The method of composing an imposition as 
claimed in claim 8, wherein there is further in- 
cluded the step of determining whether any of said 55 
plurality of printing units in said one press area is 



not available and determining the number of pres- 
ently available printing units to print that section in 
said one press area. 

The method of composing an imposition as 
claimed in claim 9, wherein there is included the 
step of comparing said number of available printing 
units in said one area to said number of required 
printing units in said one area and, if there is not 
sufficient available printing units in said one area to 
print that section, determing whether there is a 
printing unit in another press area as could provide 
additional capacity to print that section. 

1 1 . The method of composing an imposition as 
claimed in claim 1, wherein there is further in- 
cluded the step of examining each of said sections 
to determine whether any section has a color page 
and to provide a manifestation indicative thereof. 

12. The method of composing an imposition as 
claimed in claim 11, wherein said method of com- 
posing an imposition is responsive to said color 
page manifestation to invoke a generate-and-test 
method comprising the steps of: 

-1- composing a current imposition for said 
given edition with said color page comprising an 
arrangement of said printing plates disposed at 
selected image positions of selected printing units 
based; 

-2- comparing said current imposition with 
said array of printing units to determine if said 
color page is assigned to be printed by a printing 
unit capable of printing color to indicate whether 
said current imposition is printable or not printable; 
and 

-3- if not printable, devising a proposed 
change to said current imposition before returning 
to step -1- whereby a new imposition incorporating 
said proposed change is composed. 

13. The method of composing an imposition as 
claimed in claim 12, wherein step -1- of said 
generate-and-test method composes said current 
imposition using steps a) b) and c). 

14. The method of composing an imposition as 
claimed in claim 7, wherein steps b) and c) are first 
performed with respect to said smaller sections 
and thereafter performed with respect to said larger 
sections. 

1 5. The method of composing an imposition as 
claimed in claim 1, wherein there is further in- 
cluded the steps of detecting the presence and 
location of a set of angle bars with respect to said 
array of printing units and, if present, constructing 
said list of image positions to include another im- 
age position in said list of image positions as 
originally assigned to a different area other than 
said one area. 
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16. The method of composing an imposition as 
claimed in claim 1, wherein a portion of each of 
said printing units is assigned to said first and 
second press areas, said method further compris- 
ing the steps of determining the number of printing 
unit portions assigned to said first press area and 
determining the number of press unit portions as- 
signed to said second press area, determining the 
difference between said number of printing unit 
portions in said first and second areas, and based 
upon said difference assigning a number of said 
sets of angle bars to transfer a web output from a 
printing unit portion within said second area to said 
first area. 

1 7. The method of composing an imposition as 
claimed in claim 16, wherein there is further in- 
cluded the step of detecting the presence and 
location of a set of angle bars within said array of 
printing units and, if so included, constructing said 
list of image locations as in step c) by including 
said image position from said second press area 
into said list of image positions of said first press 
area. 

18. The method of composing an imposition as 
claimed in claim 1. wherein there is further in- 
cluded the step of examining each of said sections 
to determine whether any section of said edition 
has a color page and, if not, providing a first 
manifestation indicative thereof; if there is a color 
page in said section, determining whether said 
color page is disposed at a certain page number 
within said section and, if so, providing a second 
manifestation thereof; and further determining 
whether said color page is at another page number 
within said section and, if so, providing a third 
manifestation indicative thereof. 

19. The method of composing an imposition as 
claimed in claim 18, wherein said method is re- 
sponsive to either of said first or second manifesta- 
tions for composing said imposition in accordance 
with steps a), b) and c). 

20. The method of composing an imposition 
claimed in claim 19, wherein said method of com- 
posing an imposition is responsive to said third 
manifestation to invoke a generate-and-test method 
comprising the steps of: 

-1- composing a current imposition for said 
given edition with said color page comprising an 
arrangment of said printing plates disposed at se- 
lected image positions of selected printing units; 

-2- comparing said current imposition with 
said array of printing units to determine if said 
color page is assigned in said current imposition to 
be printed at an image position capable of printing 
color to indicate whether said current imposition is 
printable or not printable; and 



-3- if not printable, devising a proposed 
change to said current imposition before returning 
to step -1- whereby a new imposition incorporating 
said proposed change is composed. 

5 

21 . A method of composing an imposition of a 
printing press for printing a given edition com- 
prised of a given number of sections, at least one 
of said sections having at least one color page 

70 therein, said printing press comprised of a folder 
assembly and an array of printing units, at least 
one of said printing nits disposed in front of and at 
least one of said printing units disposed in back of 
said folder assembly, at least one of said printing 

15 units being capable of printing in plural colors, 
each of said printing units having a plurality of 
image positions adapted to receive printing plates 
to print a like plurality of images onto a web and 
feeding said web to said folder assembly, said 

20 folder assembly receiving, combining and folding a 
plurality of said webs into said given number of 
sections, said method comprising the steps of: 

a) composing a current imposition for said 
given edition comprising an arrangement of said 

25 printing plates disposed at selected image posi- 
tions of selected printing units; 

b) comparing said current imposition with 
said array of printing units to determine if said 
color page is assigned or not assigned to be print- 

30 ed by said color printing unit and thus is or is not 
printable; and 

c) if not printable, devising a change to said 
current imposition before returning to step a), 
whereby a new imposition with said change therein 

35 is composed. 

22. The method of composing an imposition as 
claimed in claim 21 , wherein said step of devising 
a change, examines said current imposition to as- 

40 certain those pages therein that are assigned in 
said current imposition to be printed by said color 
printing unit and, based upon those assigned color 
pages, devises said change to said current imposi- 
tion. 

45 23. The method of composing an imposition as 

claimed in claim 21. wherein said step of devising 
a change further examines the pages assigned in 
said current imposition to be printed by said color 
unit and constructs a first list of those pages ca- 

50 pable of being printed in color. 

24. The method of composing an imposition as 
claimed in claim 23, wherein said step of devising 
a change further examines the pages assigned in 
said current imposition to be printed in color and 

55 constructs a second list of those color pages. 

25. The method of composing an imposition as 
claimed in claim 24, wherein the step of devising a 
change further compares said first and second lists 
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and constructs a third list of those color pages not 
assigned in said current imposition to be printed by 
a color unit 

26. The method of composing an imposition as 
claimed in claim 21, wherein said step of devising 
a change further determines which of said printing 
units is available and determines whether pages 
originally assigned in said current imposition to be 
printed in one color on said color unit could be 
printed on one of said available units and, if so, for 
devising a change to assign said one page from 
said color unit to said one available unit 

27. The method of composing an imposition as 
claimed in claim 23, wherein said steps (a), (b) and 
(c) are repeated a given number of times and if 
said new imposition remains unprintable, displaying 
a message indicating that said edition is unprint- 
able and including said list of pages capable of 
being printed in color. 

28. The method of composing an imposition as 
claimed in claim 23, wherein said step of devising 
a change further examines said printing units adja- 
cent to said color unit of said printing press and 
constructs a first list of those neighboring pages 
assigned to be printed by said adjacent printing 
units. 

29. The method of composing an imposition as 
claimed in claim 28, wherein said step of devising 
a change further constructs a second list of those 
pages assigned to be printed in color but not 
assigned in said current imposition to be printed by 
said color unit and compares said first and second 
lists and. if there is a match, devising a change so 
that said neighboring color page is assigned to said 
color unit in the said new imposition. 

30. The method of composing an imposition as 
claimed in claim 21, wherein said current imposi- 
tion does not assign pages to a particular unavail- 
able printing unit, and said step of devising a 
change further renders available said unavailable 
unit whereby said new imposition Includes said 
previously unavailable unit in said new imposition. 

31. The method of composing an imposition as 
claimed in claim 21, wherein said step of devising 
a change further examines said color unit to deter- 
mine said non color pages assigned in said current 
imposition to said color unit and devises a change 
whereby said non color pages are assigned to 
another, non color unit. 

32. The method of composing an imposition as 
claimed in claim 21 , wherein said step of devising 
a change further examines said color printing unit 
to determine any image position thereon to which a 
non color page is assigned in the current imposi- 
tion. 

33. The method of composing an imposition as 
claimed in claim 21. wherein said step of devising 
a change further examines said color unit to iden- 
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tify at least one image position thereof as would be 
available to print a color page, det rmines a page 
assigned in said current imposition to be printed in 
color but unassigned to a color unit and its relation- 

5 ship to said unassigned position of said color unit 
and, if acceptable, devising said change as the 
incorporation of a set of angle bars to shift said 
unassigned color page to be printed upon said 
available position of said color unit 

w 34. The method of composing an imposition as 

claimed in claim 21, further including the steps of 
repeating steps a), b) and c) until said comparing 
step determines that said new imposition is print- 
able and, if printable, displaying a message indica- 

rs tive of said printable imposition. 

35. The method of composing an imposition as 
claimed in claim 21, wherein steps a), b) and c) are 
repeated until said comparing step b) determines 
that said edition is not printable and, if not print- 

20 able, displaying a message indicative thereof. 

36. The method of composing an imposition as 
claimed in claim 21. wherein said steps a), b) and 
c) are repeated a given number of times and, if 
said new imposition remains unprintable, displaying 

25 a message thereof and thereafter terminating said 
composing method. 

37. The method of composing an imposition as 
claimed in claim 21, wherein said step a) of com- 
posing further examines the position of said one 

30 color page within its section and, if said one color 
page is disposed at a first predetermined number 
of it's section, said current imposition is composed 
based upon a premise that said section has special 
color pages. 

35 38. The method of composing an imposition as 

claimed in claims 37, wherein said step a) of com- 
posing further examines the position of said one 
color page within its section and if said one color 
page is disposed at a second predetermined num- 

40 ber different from said first predetermined number, 
said current imposition is composed based upon a 
premise that said edition is without multiple color 
pages. 
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QUERY 
PRESS INFORMATION 
AND PRODUCT 
INFORMATION 



DETERMINE RELATIVE 
SI2E OF SECTION 



DETERMINE LOCATION 
ON THE PRESS 
FOR EACH SECTION 



-/OS 



-104 




106 

L 



RECOMMENDATION 
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DETERMINE UTILIZATION 
OF PRESS UNITS 
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GENERATE POSSIBLE 
CONFIGURATION 


YES 





116 



GENERATE PAGE 
SEQUENCE 



EVOLUTION 
TECHNIQUE 



NO TEST 

CONFIGURATION 



YES 



DISPLAY 
CONFIGURATION 
GRAPHICS 



RECOMMENDATION 




ANO OISPLAY 




SAMPLE 




CONFIGURATION 
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206 




T 



Greats an Inaumcs of fee V 
ob^ class catted Press, 



1 (UiftefPrtM^nfbfmatton } (^A<Ui^ S ) ; 



N crater of back unils?, Number of front noil*?. 

Any bock units unavailable?, WMch back units uuvtHi^cT, 
Any from nniia imavstfatte?. Which from unite unavadaMe?, 
Awliblc Ptoceaa Color Unto. 
' Front Units. 




214 



Unit Name. 


Small section Tint amt7 


Angle Oar Umt7, 


Unilauue7 


Unit wuizauon7. 


Direction of Angle Oar, 

JL 


Sack Unit Forjt out 



Uatt Name, Urge section limumt? 
Angle D«Uail7 ( Unit state? 
UaiktiiBbatko?. Diioclimof Angle Bar, 
Fmot Unit Forgotten. 




•2/e? 



£20 



which Units am Available for Use. (Ask aaer. Press auributci) 

Dctennte the Stale of each Usll. (Use "Unavadable Unit Rules" (2). Umt e&ributti) 
DcttrtnaM tb» Nian^ of Usaad Units. (Uaa compute tVncuon. Freae attribute) 
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Create an iiwance of (teobjecT" 
due called Press Ran. 
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230 



Number of Section*, Run Type, 
Second Maximum Pages, 
Total rwmbcr of Pages, 



Maximum Pates, 
TbirtMaxamBn Pacts, 



Next Smallest Section, 

Sml Sections Use Half Units?. 

• Angle Bars used by Lg Sections, 

Direct am Lg Section Ancle Bar, 

Split Lead. SplUUadTyp-7. 

Doth Small sections i lave Color?, 

S or Full Units Required for Lg Sections, 

» of Foil Units Required for Sml Sections. 

3 Color on First or Last Face of Lg Sections?. 

Minnnom Number of Full Units Required, 

Possible Use of Split Lead, 

Printability Based on Units Required, 

Small Section* have 3 Color?, 



Next I 

Lf Sections Use I lair UoJla?, 
t Full Units Required, 
f Angle Oars used by Sml Sect iocs. 
Direction Sml Section Angle Bar, 
Double Delivery?. 
Color Conflict?. 
COntaina?, 

Only Maui Sml has Color, 
Only Orr Sml has Color, 
Press Run Forgotten?, 
PrinubilUy Based on Pages, 
Run Type?. 
Three Quarters Unit 



I Gather Press Run Inionmtion 
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234 



.(1.2)7 
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Oetermine if the Press Run will be a 
Double Delivery run. 



232 




ftess^Sawtoutc: [ Double Delivery? | 



On To: Ocatc Scetioav 
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FIG. 4B 



240 242. 



267- 




> 



No. of Pi jea, 
* Half Unit! Required, Fly Sheet, 

Fly Sheet After Lineup Cola, Conuns?, 
I bs Color Page?. » of Color Pago. 

Put of?, Ul Page. Second lo Last Page, 

l^ofCota P i g g. Section fagoton?, 

Number of Half UmU Rcqurod After Lineup Color. 



| FMSeuiool 


JatafcweacAScci 
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Section Number, No. of Pigea, 
J Uj Color Pirc7 



HMColofFiic? 



*e?0- 
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274 



Set the values ofcachaUrfcute of ibe 
oswty created Section lo lha value of the 
corresponding attribute of the original 
Sccton (var - index). 
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282 
284 



» ^ 



Determine ihe To lai Number of Pages 
by baenial Function: Compute Pates 




Determine whether or not ii u pcwsiblc to 
configure the Pre« Run ■ 



292 




2s. 



index - Number of Scctions7 



-<^PruU*b)e Rules (2T^> 



the Pro* Run attribute: 



Pnnubaiiy 



Dhptav message: "Mil page r< , 

Then' Abort the Caraniuucn. 
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432 



FIG. 4C 



J 434 
, 436. 

I Pctnuripc color turibMCTofSccUom. |— 



Use Internal Functions: 
Assign Last Page, 
Anita Sccooa io Last lite 




-446 



tofthe 

object d*u called Cokr Page 



| Oclemtine auriteics of cadi Color Page in tt 



Pigc Number, AdicrascnxaiName, 

Defoe* la 5ccUao7. Color Name, 

Color Page Forgouen7. Pan of?. 

Page at Location, PagcaaUoit 



Retain io Create Section 



Id the Pep I ofthe Color Page io the 
Uat of Crier Pages 

Z7 

wo A 

7 (index . Number of Color Pages) 7 





455 




Control Dlock: One or Two Section 

7££L— -460 FIG. 4E 




4/0 



4/2- 



Create two equal large sections and 
wo equal Small Sections, then 
Configure as four sections. 



Case Number of Sections > 4. 

Iticn create a four section Emposiiwii and 
Configure as two Small Sections and 
two Large Sections. 



-» | Control Dlock: Pour Section luncuryj 

660 FIG. 4H 



Case, Number of Sections = 3, 

then crcaU; a three section ImposiU'on and 
Configure as one Small Section and 
two I jwgc Sections using Tlwcc Section K 



Control Dlock: Three Section Lineup 
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590 FIG. 4G 



FIG. 4D 
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466-j 




464 



•472 



Set Rule Citegories: 

Size Rule - On Section Size Rule 

Full Unite Rote • On Section Full UnHa Rld« 




Set Rut* Gticgrrics: 

SLcc Rule > Two Section Six* Rule 
Full Units Rule - Two Section Full Units Rule 
Location Rule- Two Section Location Kale 



476 



Seek Lu (est Section, 
Seek Next Largest Section. 



520 FK3.4F 




Determine the Dumber of lull onitt required 




A 

r 


alter the Tint or Its 


wiar b required on 
pita of any section. 




Section wltft Three Color Rule* {^"^^ 



-484 



Assign Values to 
Press Run Attribute: 



3 Color on First or Last Page 
of Lg Section*? 



Determine if itis possible to devise a lineup. 



490 



One Section rentable Rule 



Assign Values lo 
Press Run AW ante: 
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IVinuhaiiy Based on Units Required 





Dlsgayc 
**Thia 



press ran is not possible because the 



492 



Main Side Deck Section, 
OrrSide Deck Section, 
Firit Unit for Lf Section, 
Number of Front Units Needed, 
List of Avail. Dade Units for Lg, 
Number of Hack UniU Tor Lg, 
No Fly Sheets for S ml Sections, 
Large Fly Sheet Assigned, 
Lineup for Mo Side Deck Section, 
Lineup for Off Side Back Section, 
Location of Small Third Section, 



Add Unit, Evolution Technique, 
Color Prinubility of Main Side Back, 
Color Printabflity of Off Side Dack, 
Direction of Angle Dar for Large DIack, 
Direction of Angle Dar for Large Color, 
Direction of Angle Dar for Small Dlack, 
Direction of Angle Bar for Small Color, 
Pint Unit for Large Sections, 
First Neighbor Pages for 12 Mtinside, 
First Neighbor Pages for 1 2 Offiide, 
First Color I *r inability Check for Large, 



Main Side Front Section, 
On* Side Front Section, 
First UnS for Sad Sections, 
List of Units for Sci Sections, 
Lut of Units for Lg Sections, 
No Fly Sheets for Lg Sections, 
Small Fly Sheet Assigned, 
Proccii Color Unit Needed, 
Lineup for Mn Side Front Section, 
lineup for Off Side Front Section, 
Ocncnlion Mechanism, 

_ _ ie. List of Color Pages for Malnside Deck, Liu of Color Pages for Mainside Front, 

Li* of Color Pi8.cs for Or (side Frott. List of Color Pages Tor OlTaide Dack, Mainside Dack Section has Color, 
Mtinside Front has Color, Message Number, List of Color Pages for Small Third section. 

Mainside Front has Color on 3rd or Second to Last Page, Mainside Front Color Pa ges not on Correct UniU 

Number of Dar for Large Clack, Number of Dar for Large Color. Number of Bar Qu trier UniU 
Number of Dar I lalf Unit. Offside From has Color. Offside Dack has Color, 

Number of N on process Color Front Units for Large, Numb cr of Process Color Units for Large, 
OtTside Front has Color on 3rd or Second to Lt« Page, Offside Front Color Pages not on Correct Unit, 

Possible Color Pages for Mainside Front on 1 2, Possible Color Pages for Mtinside Front on 6, 

Possible Color Pages for Mainside Fronton 7, Possible Color Pages Tor Offside Front, 

Possible Color Pages for Offside Front on 12, Possible Color Pages for Offside Front on 6, 

Possible Color Pages for Offside Front on 7, Prinubility for l-argc Sections Dascd on Lineup, 

lYinuwilily nf Color Mainside Front Dascd on Lineup. Prinubility of Gilor Offside Front Dased nn Lmc 

I "unwriiltty Rased i*n Colcr for .Small. ItcmaimriK IVinc* After Lineup Color, Second Neighbor Pages for 12 Matnstde, 
Second Ne ighbor Pages for 1 1 Oifsidc. Small Odor I mpustuon Technique. Small Fly Sheet Case, 
Smalt I lair Unit, Small 1 lalf Unit Assigned, Slcp to Take. 

Small Third Section has Color, Three Quartets Unit Assigned, Turning Page for Mainside Front, 

Turning Page for Offside From. Turning Page Minus I for Mtinside Front, Turning Page Minus 2 for Offside Front, 
Turning Page Plus 1 for Mainside From, Turning Ptge Plus 1 for Offside Front, 

Turning Page litis 3 for Mainside Fmnt, * - - 

Unit 12 has Correct Color Page for Mainside. 
Unit 6 has Correct Color Page for Mainside, 



Turning Page Plus 3 for Offside From, 
Umt 1 2 has Correct Color Page for Offside, 
Umt 0 has Correct Color Page for Offside, 



1 las Color Pages? 
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Main Side Back Section, 
OlT5*d£ B*dc5<xuoQ, 
rinl Unit for Lg Scctksw, 
Number of Front Units Needed, 

List of Avail. Dxk Units far L*, 
Namficr of Back UaiU for Lg, 
No lly Sheets far 5ml Section*, 
Large Fly Sheet Assigned, 
Unesp far MnSidoDack Section, 
Uncap for OfTSMc Back Section, 
Locution of SmQ Third Section, 



Main SUe Front Section, 
OffSlde Front Section, 
Pktt Unit for Sad Sections, 
List of Unite for Sad Sections, 



Add Urdu Evolution Technique, 
Color PrtntsbJiry of Miin Side Back, 
Color Prinrabairy of OfTSUc Dack, 
aioo of Angle 



Direction of Anile Bar for Large Black, 

_ - , Direction of Angle Oar for Large Cctor, 

No Fir Sheets for Lg Sections, Direction of Anile 0«r for Snail Black. 

Small By Sheet Aasitoed, Direction of Angle Oar for Snail Cctor, 

Process Cctor Unit Needed, Fast Unit fat Large Sections, 

UneopforMn Side fro Section, First Neighbor Pages for 1 2 Mainside, 
Lineup for OrfStdc Front Section, First Neighbor Pages for 1 2 O Abide, 
Generation Mechanism, Fir* Cotcr Prinubiliry Check for I-argc, 

Large Color Impoaitioa Technique, List of Color Psices for Msimida Back, Uat of Color Pages for Mainakle Front, 
list of Cater Pages Tor OfTiide Front, List of Color Pages for Offside Back, Mainside Osck Section has Color. 
Matrside Front Has Color. Message Number. Uat of Color Paxes for Small Third section, 
Maimide Front has Color oo 3rd or Second to Last Page, Mainside Front Color Pages not on Correct Unit, 
Number of Bar far Large Black. Number of Oar far Large Coax, Number of Oar Quarter Unit, 
Number of Bar 1 1st r Unit, Offside Front has Cctor, Offside Osck has Color, 

Number of Noctprocess Color From Unita for Large, Somber of Process Color Units for Large. 
OOfeM* Front baa Color on 3rd or Second to Last Page, Offside From Gator Pages not oo Carrrct Unit, 

Possible Color Pages for Mainside Front oo 12, Possible Color Pages for Mainside Front on 6, 

Possible Color Pages for Mainside Front an 7, Possible Color Pages for Offside Front, 

Possible Color Pages for Offline Prom oo 12, Poaaible Color Pages for Offside Front oo 6, 

Possfcle Color Pages far OITaide From en 7, Pricubdny for Large Sections Based on Lineup, 

Prfnubaity of Color Mainside From Based oo Uncap, Prtctabiiiy of Color Offside From Based oo Lineup, 

PtintsbilUy Based on Color for Small, Remaining Pages After Lineup Color, Second Neighbor Pages for 1 2 Mainside, 
Second Neighbor Pages for 12 Offside, Small Cctor Imposition Technic bo, SmaO Fly Sheet Case, 
Small I lalf Unit, Small I lalf Unit Assigned, Step to Take. 

Small Third Section has Color, Three Quarters Una Assigned, Turning Page for Mainside Front, 

Tuning Page for Offside Front. Turning Page Minus 2 for Mainside Front, Turning Page Minus 2 for Offside Troni, 
Turning Page Plus 1 for Mainside Front, Taming Page Pus I far Offside Front, 

Turning Page Plus 3 for Mainside Front, Turning Page Plus 3 for Offside Front, 

Unit 1 2 has Correct Color Page for Mainside, Unit 12 has Correct Color Page for Offside, 

Unit 6 baa Correct Color Pate foe Mainside. Unit 6 hu Correct Colt* Page for Offside, 
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562 



if it a possible to 



558 



<3 



One Section Printable Rules (3) 
One Section Color Generation Rules (2) 



■556 



Assign values to 



First Color Frmtability Check for Lg 

Oct 




Determine Lai of Available Units 



568- 



574 



566 



Find Back Units Left, 
Choose Units for Only One Section 



Units for One Section Rules 



o]T> 



List of Units for Lg. Sections, 

List of AvaiL Back units for Lg., 

Number of Nonproccss Color Front Units for Lg.. 

Number of from Units Needed. 



Dcienruhe One Section Utilization 



For each Presa Unit, 

determine the values of the attributes: 



Internal Function: 
Unit Determined 




Urge Chosen Units Rules (1), 
One Section I lairUod Utilization Rules (2).^ 
One Section Utilization Rules (fi). 
One Section Angle Oar Rule, 




570 




Also assign values to 
Use Imposition attributes: 



and Press Unit attribute: 

■572 



First Unit Tor Large Sectmns, 
Large Fly Sheet Assigned, 



Assign vatue to the ^ 

Imposition attribute: j Lineup for Off Side From Section"! 



578 
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592- 




FIG. 4G 

59Q 



Ijsrgssi Section, Smallest Section, 
Neat Largest Section. 



6QO 



C Trim Section* Full Units Rales (4), 
Units for SmUThW Section Rule* (8)^ 



* of Poll Units required for Snti Sections, 
< of Fan Units required for L| Sections. 



Dctcrmino if it is possible to devis* a lineup. 



606^1 



Pti0UMt7 



5/0- 




Split Leads OK7 



-6/6 



6/4 



CCrestein 
^ 

r^hree Sections Location Rulesg^ 



instance of the object 



6/8-^ 



Determine the© 
the Sections in the ITess Run. 



Assign values to 

Unjwutioti Attributes: 



OffSide Pront Section, 
Main Side Front section, 
Location of Small Third Section 



OffSWcDacfc Section, 
First Unit for Le Sections, 
Number of Froat Units Needed, 
List of Aviil. Dick Units for Lg. 
Number of Duck Units for Lg, 
No Ry Sheets far Sod Section, 
Large Fly Sheet Assigned, 
Lineup for Mn Side hack Section, 
Uncap for Off Side Duck Section, 
Location of Small Thin! Section, 



Msin Side Front Section. 

Off Side Front Section. 

Fsrtt Unit for Srm Sections. 

I Jax of Units for SmJ Sections. 

List of Units for Lg Sections, 

No Fly Sheets for Lg Sections, 

Small Fly Sheet Assigned, 
Process Color Unit Needed, 
Uaeup for Mn Side Root Section, 
Lineup for Of f Side Front Section, 
Generation Mechanism, 



Add Unit, Evolution Technique. 
Color Prinub9ity of Main Side Back, 
Color PrintabilUy of Off Side Oack, 
Direction of Angle Bar for Large Clack. 
Direction of Angle Bar for large Color, 
Direction of Angle Bar for Small Dlsck, 
Direction of Angle Bar for Small Color, 
First Unit for Large Sections, 
First Neighbor Pages for 12 Msinside, 
First Neighbor Pages for 12 Offside, 
First Color Prmtabdity Check fnr large. 



LarrcCoior Irnwmtion Tcchmque, List of Color Panes for Mainskle Dsck, List of Color Pigcs for Mabuidc Front, 
Usi ofStor pjres for Offiidc from. List of Color Pates forOrTside Back. Maim kic Dsck Section his Color, 
S^FnmScto Message Number, Liu or Color Pages for Small Third section. 

Maintide Prom has Color on 3rd or Second lo last lite. Mainside Front Color Pates n« on Correct Unit. 
Number of Bar for large Dlsck, Number of Dar for Large Color, Number of Bar quartet Unit. 
Number or Dar Half Unit. Of bide Front has Color, 
Number of Nooproceaa Color Front Units for Large. 



Oriiide Dsck has Color, 
Number of Process Color Units for Large. 



Offside Front has Color on 3rd or Second to Last Page, Oflside Front Color Pases not "Correct Un«r. 

Possible Color Pages for Mainside Front on 12. Possible Color Page, for Mafcadel Root on 6. 

Possible Color Pago for Msinside Front on 7, Possti>lc Color Pages for Offside Front, 

Possible Color Pages for Offside Front on 1 2, Possible Color Pages for Offside Front on 6. 

Possible Color Pages for Offside From on 7, PnnlabuUy for Larae Sections Based on Uncaip, 

Priutabiliiy of Color Malmide From Dtsed on Lineup. Prinubijity ofColor Offside gom Based 

Pruttabiliiy Dased on Color for Small. Remaining Psges After Lineup Color, Second Neighbor Pages for 1 2 Mauuidc, 
Second Neighbor Pages for 12 Offside, Small Color Imposition Technique. Snail Fly Sheet Case, 
Small Half Uniu Small Half Unit Assigned, Step to Take, 

Small Third Section has Color, Three Quarters Unit Assigned, Turning Page for Mainside Front. 

StftKfor Offside From. Turning Page Minus 2 for Maimide Front, Turning Page Minus 2 for Offside Front. 
Turning Page flu. 1 for Mutate Ftont, Turnjng Page Plus I for Offside From, 



Turning Page Plus 3 for Msinside Front, 
Unit 12 has Correct Color Page for Mainside, 
Unit 6 has Correct Color Page for Mainside, 




Turning Page Plus 3 for Offside From, 
Unit 12 has Correct Color Page for Offside, 
Unit fi has Correct Color Page for Offside. 



Assign values to 
Imposition Attributes: 



Off Side Front has Color, 
Main Side Front has Color, 
Small Third section has Color. 



Docs UK 
Small Thud Section 



730- 



Yes 


Determine ir it is possible to 






devise a lineup. 





626^ 


No 

6i 

f 




Go To 

Control Dlock: 

Configure Small Thud Section — 


-SEE 



'Small Third Color Printable Ruies(W> As gj5tionA 



Imposition Attributes: 



7 



850. 



Display 

Color Printsbtliry Message: 
Case: 

Message Number ■ I through 20 



rrinubititv Dascd on Color for Small, 
Mcsaagc S 



-634 



^r 



FIG 



638 



P Return 

y 



640 




Configure Urge Sections 



7C 



-F1G.4L 



646 



648 



Configure Large sccUnns wtth Color 



& cither the 
OffSide Front Section or 
Mam Side Front Section 
have Color Pages? 



/ FIG. 4M-^ 
900 



D apt ay Unpositions 



650- 
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FIG. 4H 



662 



672- 




660 



■666 



j ( ^SccUc* Sim Rides (10)^ 



Next Largest Section, Nest Smtfni Seer fan 



Section with 3 Color Ruin (4) 



-670 



3 Colcr cm Fim r*l^ Page of Lg Sections? 



nombeofFollUnlU 

aunber of Feu Umts used 

by Small Sections am the number used by Largs Sections 



674- 



-f^S Units Rales (10) 



Mimnura Number of Fun links Required, 
* of Fun Usiu Reqoired far L| Seaborn, 
a of Fug Unia Repaired fee Sml Sections 



Determine if it is paariMa to devise a Lfaeup, 



Detcnrihe ifSptii Lead* can be oscd. 



£7c? ^ 


Yes 


Split LexdaOICT 










Main Side Hack Section. 
Off Side Dick Section, 
Fiat Unit far Lg Sections, 
Number of Front Units Needed, 
Lb* of Avail. Hack Ucats far Lt, 
Number of Hack Units Cor Lf. 
No Ay Sheen for Smj Sections, 
L*ge Fly Sheet Aaigncd, 
Uncap (or Mr .Side Back Section, 
Uaeup far OffSide Beck Section, 




Mala Side Front Secnon. 
Off Side Float Section, 
Fim Unit for Sad Sections, 
List of Uwts for Soil Sections, 
List of Unite for Lg Sections, 
No Fly Sheet* far Lg Sections, 
Statli Fly Sheet Assigned, 
Process Color Unit Needed, 
Lineup far Mtt .Side Front Section, 
Uncap for Off Side Front Section, 



Assign values to 
Imposition Attributes: 



OffSide Back Section, 
Off Side Front Section, 
Matt Side Back Section, 
Msnude Front Section 



Add Unit, GveJslioa Technics*. 
Cotot PrtoUbaity of Man Side Back, 
Color PruitabaUy of Off Side Back, 
Direction of Anile Bar far Large mack. 
Direction of An«ie Bar far Urge Color. 
Direction of Antic Oar for Snail Black, 
Direction of Ancle Bar for Small Color, 
First Unit far Large Sections, 
Fim Neighbor Pages for 12 MaiassJe, 
Fim Neighbor Pages for 12 Offside, 
— Fine Color Prtntabdin Cheek for Larte 

• - , - -- — List of Color Pages Tor Mafasdc Back, List of Color Pages for Manside Front? 

^ of Color Paces for Offside Front. List of Color Pages far Offside Beck, Msimidc D»ck ScctioohssColk* 
MstttsteFtenihaaCctar, Message Number. List ofColor Ps^s for Stnail TrenilecUon; 
y** 1 ????* hM . Color 00 3rd or Second to Last ^ re. Matnside From Color Plies not onCorrect Unit, 

Number of Bar far Large Black. Number of B«r for Large Color. Number of Bv QuarterUfnt, 
NainbernfBarllairUnL Of&ide Front has Cofor. OfSdeBack JniCotor. 

Nsraber of Nonnroccss Coior Front Units for Large. Number of Process Color Urals far Urge. 
2?S °*? < f, 3 T d ?! Second lo Last Page, Offside From Color Pages not on Correct Unit, 

ESS^* 95* %l* a £ ^Y 1 *^ 00 I* Po^iblc Color Pages for Msimide Front on 0, 

Possible Color Pages for Maimide Front on 7, Possible Color Pages for Offside Front. 

Possible Color Pages for Offside Front on 1 2. Possible Color Pages far Offside Front on 6. 

Stttt£F& r - Q ttt f ' a ? m1 ' Pfmtabfliryfccl^SectfaosDSse^ 
Ptmtabtlily of Color Matraide Front Based on Uncap. Pr inability of Color Offside Front Based on Lweun 

Pnnt^iily Dssed m Color c* Smell. Rcmsining P-pes After Lineup Color, SecondNdgrs^Pige?^^ 
Second Neighbor Pages for J 20ffside, Small Color tapcaition Technique, Small F5y Sheet CaseT 
Smell I bdf Unit, SmaO ItalTUnttAsstgncd. Step to Take, 

Small Third Section has Color, Three Quarters Unit Assigned, Turning Page far Mansion Front. 

Turmng Page far Offside Front, Turning page Minus 1 for Maimtde Front, Turning Page Minus 2 for Offside Front. 
Turning Page Plus 1 forMeinskte Front, Turrani Page Plus 1 for Offside Front. 

Turning Page Plus 3 for Matnside Front, Turning Pice Plus 3 for Offside Front 

Unit I Ztias Correct Color Page for Mains.de. UnUll has Qm&SrS! foToffsice, 

Una 6 has Corrcci Color Psgc for Msins.de, Unit 6 has CortecTcofoVplJ gel te<m2E? 



698 



f^dor Se«»o UuleafTzT" 



^2 



696 



700 



have color pages. 



OffSide Back has Color?, or 



Mam Side Back hasCoior7 



Autgn viiuesto 
Imposition Attributes: 



Off Side Back has Cofor, 
OffSide Front has Color, 
Main Side Back has Color, 
Main Side Front has Color 



760 



900 



720 




s~° 00 i 

U Sections won Color J I 



RG.4K 



Coii/iRurc SmaU Sect inns won Color 



706 



Configure i^rge Sections 




with Color — 





^708 



Determine ifeithcr the 
Main Side Front Section, 
or Ute Off Side Front Section 

hive color pages. 



Display tmposiUora 



Configure Large Sections 



FIG. 4L 



-850 
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732 



FIG. 41 



Count Block: 

Configure Snufl Thjfd Section 



730 



-736 



-734 



OettnntaeUAof Avidibk Units 



736 



738 



Choose Umu for Snail Thifd Section 



Aastga vaiua to 



ILirtof Uniii for Sen. Sections, 



any antk bars thai may be required 



2l 



740~ 



j\ngic Par for SoaUThifd RntofflJ> • Rua4Uribule: | n fW ^ of Aj^e Bar ft* Section 

{ Half I 
V^Unfcl 



n<7). 
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Transfer Imposition 
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